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Here we are in the middle of 
November, yet before you 
read this, Christmas will have 
been and gone, as will the New Year. 
It's a strange feeling, trying to be topical 
two months Oefore the event. Asking 
people how their festivities went. long 
before they have them is akin to 
reading the future. Therefore in this 
issue, you will see an article that makes 
full use of this phenomenon |Look out 
for Tomorrow's Tomorrow!. I therefore 
sincerely hope that everyones Christ- 
mas and New Year lived up to your 
expectations, whatever they were. A 
few of you appear to be experiencing 
some difficulties with the CDU disks. 
The main area of complaint is that they 



disk. The second problem is not 
recoverable though. The post office 
appear to have a habit of scanning 
packages for security reasons, and as 
a result of these scans the disks become 
corrupt. There is. unfortunately, no 
remedy to this. Argus apologise to all 
ifs readers that suffers from one of the 
above. Hopefully some sort of cure will 



One point I must make dear is that 
the use of Fast Loaders', 'Cartridges' 
or alternative operating systems (Dol- 
phin DOS) may not guarantee thatyour 
disk will function properly If you use 
one or more of the above and you have 
difficulties, then I suggest you disable 
them and use the computer under 
normal, standard conditions. 
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will just not load at all. Unfortunately 
this Is caused by outside sources that 
we at Argus have no control over. Every 
single one of the CDU disks Is analysed 
before it leaves the disk duplicators. 
Therefore we can guarantee that no 
faulty disks get put onto the magazines. 
The problems seem to arise either A) 
at the newsagents or BJ in the post. 
Whilst the magazines are held in 
storage at the newsagents, they tend 
to get stacked up too compactly. 
Consequently the disks become tight 
in their sleeves thus preventing them 
from spinning freely. A little surgery 
with a razor blade will alleviate this 
Once the disk becomes readable you 
can then copy the files onto a clean 




How to copy 
CDU files 



You are welcome to make as many of 
your own copies of Commodore Disk 
User programs as you want, as long 
as you do not pass them on to other 
people, or worse, sell them for profit. 
For people who want to make 
legitimate copies, we have provided a 
simple machine code file copier. To use 
it. simply select the item FILE COPIER 
from the main menu. Alternative!/, you 
can load it by typing LOAD'FILE 
COPIER',8,1 then SYS5200G The copier 
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THIS DISK WILL 
GIVE YOU 
HOURS OF 

FUN 



THIS DISK 

COULD GIVE 

YOU 6 MONTHS 

IN PRISON 



If you Pirate Software you are 
a thief. Thieves will 
be prosecuted. 



Any information on piracy 




Ej (~^-\-\s~\ Any information onp 
^->. L^ L_l should be passed to 
J_ikJl fi Tne federation Aeaii 



The Federation Against Software Theft. 
Telephone 01-240 6756 
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Colour Picture Printing 




At last, a utility that lets you print 

out your masterpieces created 

by CDU Paint, and other similar 

packages 

By Keith Mcleman 



^^pforc we opinio detail about Hie 
■Kprogram you are aboul to use. 
%Ja IrTTIe background knowledge 
on Bit-mapped graphics is required 

When you first switch on your 
computer, you can type letters or 
numbers or an/ of the other keyboard 
characters straight on to the screen. 
The computer allows 40 such charac- 
ters across the screen and 25 characters 
down the screen, therefore slowing 
1000 characters to appear altogether 
HmVten m the depths ol the computers 
memory isa 1000 byte data block which 
stores the position of the characters 
that you type in so that the computer 
always prints the characters in the right 
|jUc eon the screen This 1000 byte data 
block is known as the SCREEN 
MEMORY 



Now. each oft 
be primed in any one of 16 different 
colours, so the computer needs 
another 1000 byte data block to rerrand 
it of the colour that each character 
should be displayed in. This 1000 byte 
data bkxk is known as the COLOUR 
MEMORY 

Each of the characters which can 
appear on the screen (the letter A' for 
example] is made up on an 8 dot wide 
by 8 dot deep grid, a total of 64 dots. 
As each of the 1000 characters on the 
screen are made up of 64 dots, you 
can now realise that what you see on 
you T.V. is actually a picture created 
uang 64000 tiry dots (1000 characters 
times 64 dots in each character). Hi- 
res mode lets you control every one 
of these 64 OIX) dots, thereby allowing 
you total freedom to create as complex 
a picture as you wish. 

for hr-res pictures, the computer 
sets aside 8000 bytes of memory, which 
teHs it what to display on the screen. 
There are 64000 dots on the screen 
but only 8000 Uyiesnf data in memory, 
therefore each byte of data must hold 



the information for 8 of the dots. Byte 
number I holds the information of the 
dot at the very top left of the screen 
and the 7 dots to its RIGHT Byte 
number 2 holds the foforrnation for the 
8 dots dKecoy BELOW the ones held 
in byte number 1 and byte number 3 
folds the 8 dots below that However, 
when it reaches byte number 9. it 
doesn't take the 8 dots underneath 
those stored in byte number 8. that 
would be too easy. what it does is take 
the 8 dots to the RIGHT of those stored 
in byte number land then byte numtier 
10 starts moving downwards once 
again. When it reaches byte runber 
17. the information is again taken from 
(lie RIGHT, rather than hum below and 
it is the 8 dots to the right of byte 
number 9 which are stored. So. as you 
can see. after every 8 bytes downwards 
the next byte is laken from the top of 
the screen agafo, but to the RIGHT 
In hi-res mode. then, you have 40 bytes 
across the screen (a total of 40 bytes 
times 8 dots each equals 320 dots, by 
200 bytes down the screen, which 
gives you the total of 8000 bytes land 
if you multiply the 320 dots across the 
screen by the 200 bytes down the 
screen you rensn to your original figure 
of 64000) Wei call this 8000 bytes 
of data the PICTURE MEMORY. 

In hi-res. the 1000 bytes of 
COLOUR MEMORY decides which 
colour the dots will be displayed in 
(makes sense really, doesn't it). 
Remember when I was explaining how 
the PICTURE MEMORY was stored I 
said that it stored 8 bytes downwards 
and then moved to the right to store 
the 9th byte. Well, one byte of 
COLOUR MEMORY decides the colour 
for ALL of those 8 bytes in the PICTURE 
MEMORY. A point of note is that it 
takes only half a byte of COLOUR 
MEMORY to decide which colour 
should be displayed, the other half ol 
the byte is completely ignored. 

As can be seen from the previous 
paragraph the dots Itwe a choice of 
2 colour,, either the background (or 
OFF) colour, or the colour chosen from 
the COLOUR MEMORY (the ON 
colour) When it comes to MULTI- 
COLOUR hr-res graphics then that dot 



has a choice of 4 colours, these are 
the 2 that it can normally choose from 
and an additional 2. Of course, it 
doesn't receive these for free, there are 
a few restrictions. The main restriction 
is that each dot becomes tied to it's 
neighbour- What I mean by this is that 
if you make dot number 1 biue. then 
dot number 2 must also be blue. If you 
remember, one byte of PICTURE 
MEMORY contains 8 dots. Before, you 
could control all 8 of these dots 
indrviriualfy but were restricted to one 
colour and a background colour. Now. 
because every two dots are tied 
together, it seems as if you onry haw 
control over 4 dots in each byte but 
each of these dots has doubled in 
length and has a choice of 3 separate 
colours and a background colour. The 
2 dots which are tied together are 
caled a BIT PAIR so. in each byre of 
PICTURE MEMORY, there are 4 B I T 
PAIRS. 

So each BIT PAIR has a choice of 
being displayed in one of 3 colours or 
Ihe background colour, how does the 
computer decide which colour to use? 
I knew you'd ask that well, as you 
now know (hopefully), each BIT PAIR 
consists of 2 dots. If both of these dots 
are OFF, then both dots are displayed 
in the background colour. If the first 
dot is OFF and the other is ON then 
both dots are displayed in one of the 
other 3 colours. If the first dot is ON 
and the other is OFF then both dots 
are displayed in another of the 3 
available colours. Finally, if both dots 
are ON then both dots are displayed 
■t the fir ni of the 3 colours. 

AH that remains is forme to explain 
where the 3 colours are stored. One 
is stored in the COLOUR MEMORY as 
I mentioned earlier The other 2 are 
both stored in the same byte of the 
SCREEN MEMORY This is possible 
because, if you remember, each colour 
choice only takes up half of a byte. 

If you have endowed this through 
then you should hopefully now haw 
a reasonable understanding of flow hi- 
res works on the Commodore. 

As you probably know, your colour 
printer has 4 main colours, these are 
Nark. red. yellow and bhie. If the 
picture on the screen contains any of 
these colours then pmting them on 
to paper is obviously no problem. The 
problem occurs with the other colours 
rher eare 16 deferent colours that could 
appear in a picture and it rs possible 




for all of these to be displayed in the 
same picture. We need some way to 
differentiate between the colours 
when they are being printed onto 
paper. The way around this is to nix 
'n match the 4 colours to make it look 
as if there are 16 different colours being 
printed. This is done as follows. 

The Mack. red. blue and yellow 



presenteu no prtjmerrts as exjMameri 
earier. however, to make them clearer, 
the computer went over aiy dots 
appeanng m these colours twice. 

The next easiest colours to display 
were purple, orange and green 
because the computer justs prints al 
dots in one colour and then goes over 
the top of these dots in another. For 
example, it printed all the green areas 
in yellow, and then went over the top 
in blue- Also, for the green, it then 
repeated this to give a more drsbn- 
gurshed green but. for the orange and 
purple, colouring it once was enough 

The light red, light greer i, light blue 
and dark grey were printed by alter- 
nating between one dot of colour 
endowed by leaving trie next dot white 
For example, the first line of light red 
was printed as Inflows, a red dot a 
filar* dot a red dot a blank dot etc 
and the second line was a blank dot, 
a red dot. a blank dot a red dot etc 



Lne three was then a repeat of line 

Cyan and brown was created by 
printing the first ine in one colour and 
the second ine in another. For exam- 
ple, the first lne of cyan is actually in 
I** 1 and the set or kI line is in green. 

finally, the medium grey and the 
light grey were drawn as patterns The 
first and third ines of medium grey 
were printed as follows, one dot black, 
one dot blank, one dot Mack and one 
dot blank etc, the second was one (kit 
blank, one dot black then two dots 
blank etc and the fourth was fully 
blank Light grey had one dot of black 
on the first ine and another dot of black 
on the third ine and that was it 

As you can see. up to four orfferent 
pieces of data are required in order to 
create some of the colours so it was 
easiest to make the patterns for all the 
colours take up four pieces of data, 
even though it meant that the four 
pieces for some of the colours were 
al the same. 

Your Commodore is switched on. 
your colour printer is ready. CDU Faint 
(from CDU. March/April issue) is 
loaded and you've just created a 
graphics masterpiece that you want to 
show the world. Sound familiar? 

So. what do you do in this situa 
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lion? Well, the world could enter your 
bedroom to see the picture inglorious 
technicolour an your T.V. screen, but 
trie room may Just become a Woe 
crowded. Alternatively, using the CDU 
Paint printer option, you could take a 
printout of the picture and show the 
world your creation in glorious tech- 
niblack and white. 

Imagine having a program which 
could print out your artwork in colour. 
Just as it appears on screen. That would 
be great wourdh't it? Well, imagine 
no longer because Rrrtpic is here and 
guess what it prrts out your artwork 
in colour. Just as it appears on screen. 

You're still not happy? Why not? 
Oh. 1 see You. ike me. can't even draw 
the curtains without making a clog's 
breakfast of it but you would soN like 
to print out some pictures in colour. 
Fussy, aren't you. Okay. Ill tell you 
what I'N do. If you own the excellent 
Expert cartridge from Tribgic then ID 
let you prim out ANY picture that you 
want, even those of commercially 
release games. I hope that win keep 
you happy. 

What? You want a program that 
will DRAW it*.- pictures for ytxins well? 
Some folk are never happy... 

Colour printing 

Although there are only four main' 
colours available on a colour printer 
(these being black, red. blue and 
yeHowJ it is possible. Oy using a variety 
of methods, to distinguish between the 
16 different colours available in the 64. 

These methods included alternating 
between a dot of colour and a blank 
dot to create a lighter colour, drawing 
a line in one colour fallowed by a line 
in another to seemingly 'merge' the 
two colours, going over the top of one 
colour with another to produce a third 
('mixing' colours) and finally, creating 
patterns with varying amounts of white 
space for the lighter greys. 

Some colours have Id be gone (Met 
twice to darken them so. for each Kne 
of "he picture to be printed on paper 
we require 8 lines of data, two in each 
of the 4 main colours (the second lie 
in eath colour being for those dots that 
require darkening]. 

Program routines 
explanation: 

S8C00-S8C2A: The SCREEN MEMORY 



is usually at £0400. this routine changes 
it so that SCREEN MEMORY is tem- 
porarily at S8800 and character 
memory is at $9000 Finally it dears 
the screen. 
$8C2D-$8C55: Data for screen 



$8C56 Temporary storage tryte. 
SaC58-t8C9F: Prints the screen mes- 
sages onto the screen. 
S8CA0- S8CC8: Waits for you to indi- 
cate your choice 'A' or V and stores 
a different data byte in S8C56 depend- 
ing on your choice- [The choice is 
between a CDU Paint picture file or 
a Tritogic fiiej 

S8CC9- 1 S8D3D: If you chose a CDU 
Paint file then this routine firstly 
transfers the 8000 PICTURE MEMORY 
byres to a new area of memory (S6000 
onwards), then the 1000 SCREEN 
MEMORY lyres for the picture are 
transferred to $4000 onwards and 
finally the 1000 COLOUR MEMORY 
bytes are transferred to J4400 

S8D40 S8DBD: For a Trilogk: file the 

8000 bytes of picture memory are 
already at S6000 onwards so only the 
1000 SCRfTN MEMORY bytes and the 
1000 COLOUR MEMORY bytes need 



S8D8E-S80D2: Data for another 
couple of screen messages. 
SBDD8-S8DFA: Prints these new 
messages onto the screen. 
$8DFF-$8E14: Data for a final screen 

$8E18-$BE29: and prints this message 

S8E2A-S8E37: Warts for the spacebar 

to be pressed. 

S80B-S8E73: Displays the picture on 

the screen. 

S8E74-S8E9C If the Fi key is pressed 

then it changes the screen/border 

colour until the picture is displayed in 

the correct one. If the F7 key is pressed 

then this means that the screen/border 

colour is correct and it begins the actual 

printing process. 
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it reaches 40 then that means that 40 
vertical character lines of picture have 
been printed or. in other words, the 
picture is finished printing). The rest of 
this memory is taken up with some 
routines to fix minor bugs that were 
spotted while testing the program 
S8EFE S8F38: Moves a vertical kne of 
picture data, which consists of ZOO 
bytes, into a new memory location from 



$3000 onwards. The line of data is 
taken vertically rather than horizontally 
because the picture will be printed 
sideways onto the paper. Since the 
picture is to be printed sideways, then 
this vertical column of data is stored 
from the bottom up else the printout 
would be back to front- Since there are 
40 vertical columns that the computer 
has Id choose from and only one has 
to be transferred each time then the 
computer needs to be told which one 
to lake. This is the Job of the counter 
which was set up in the routine from 
S8E9D. 

S8F3^$8F67: This moves a vertical 
column of SCREEN MEMORY (mo 
S3I00 onwards. Since this vertical 
column contains only 2S bytes of data 
then each byte is repeated 8 times to 
make a total of 200 bytes of data which 
is the same as the number of PICTURE 
MEMORY bytes t ra ns f erred 
SBF60-S8F96: As above but transfers 
25 bytes of COLOUR MEMORY into 
$3200. again repeating it 8 times 
S8F97-S8FC9: Each byte of SCREEN 
MEMORY <* ti laity represents 2 colours. 
This routine Just spite up the 2 colours 
to make it easier later on. The first 
colour is stored back in $3100. the 
second is stored in $3300 
S8FCA-$8FFF: The actual printout wrl 
be twice as big as the picture on the 
screen |Le. the screen is 320*200 dots, 
the picture wi II be 640*400 dots or 
else it would be too small on the paper). 
All this routine does is take afl the data 
that we've stored in 200 byte chunks 
from $30uu-53FFF and doubles it into 
400 byte chunks, storing it in $3400 
onwards. Although this routine is 
possibly unnecessary it just makes the 
actual printing process easier because 
there is enough data manipulation 
going on without making it more 



Also, all the above routines basicaNy 
moved data here, there and every- 
where in memory making changes as 
it went along. I found it a lot easier 
to do things in these steps rather than 
trying to make aH the changes wrthon 

$9000-49066: As I explained in the 
section headed Colour printing' there 
are four main colours- Some colours 
require each of the main colours 
printed twice to darken them while 
others require to be gone over only 
once. For this reason it is best to keep 
2 lines of information for each of the 




four main colours. The first line holds 
the data for ALL dots required to be 
printed in that colour, the second line 
just holds the data for the dots which 
need to be printed AGAIN in the same 
colour. This gives us 8 lines of infor- 
mation each comprising of 400 data 
bytes and this is stored from $1000- 
S2FFF. This routine just clears out that 
area of memory. 

S9067-J9082: Sets up the data for the 
printing routine and stores it in the < 



t byte of 



:h begins at % 
$9083-39093: Gets tf 



the picture from S3000 onwards and 
temporarily stores it in S9858. 
S9O94-S909C To know which colour 
to print we need to know what each 
BIT PAIR represents. The value of the 
BIT PAIR tells the computer what colour 
to print in. The colour is either the 
background |screen] colour, one of the 
colours from the SCREEN MEMORY or 
the colour from the COLOUR 
MEMORY. 

If the first bit of the BIT PAIR is a 
T then the program jumps to S924A. 
S90A&-S90AD: In a process of elim- 



ination by the above routine we now 
know that the BIT PAIR is equal to 00 
and therefore represents the back- 
ground colour. This colour is stored at 
19851. 

S90AE-S90C3: Each of the bytes of 
PICTURE MEMORY has 4 BIT PAIRS 
and, depending on which BIT PAIR 
we're currently dealing with, requires 
a slightly different routine to be used. 
This routine just finds out which BIT 
PAIR is being dealt with and jumps to 
the appropriate routine, 
S90C4-S9134: This routine is used if we 




are currently dealing with the first BIT 
PAIR of the byte. The colour which this 
BIT PAIR represents will h^tje been 
stored in S985I previously, so the data 
for this colour [see 'Colour printing') 
has to be taken from where it is stored 
in memory (S9900-I and the informa- ■ 
tion split into the S lines of data needed 
(see explanation at $9000-]. When this 
is finished itjumps back to S9094 ready 
to analyse the next BITPAIRof the byte. 
S9135-$918C: If we are dealing with 
the second BIT PAIR then this is the 
routine used to split the colour into 
it's 8 component lines of data. 
$918D-$91D5:$ Routine if we are 
dealing with the third BIT PAIR 
S9ID5-S9246: Routine for fourth BIT 
PAIR, in addition, since this is the last 
BIT PAIR of the byte, the end of this 
routines prepares for a new byte of the 
picture to be analysed rather than just 
a new BIT PAIR. 

I924A-S9Z60: By the process of 
elimination (at $9094 1, the BIT PAIR 
must be equal to 01, so the colour must 
be one of the ones that were originally 
stored in the SCREEN MEMORY|which 
is now stored in 400 byte format at 
S3A0O-). This routine then stores the 
correct colour in $9851 and jumps to 
S90AE. 

S9261-$9269: Remember, the routine 
at S9094 jumped to here if the first 



then itjumps to S9278. 
S9279A-S9277: The BIT PASIR is 
therefore equal to 10 so the colour is 
the other one which was originally 
stored in the SCREEN MEMORY land 
which is now stored in 400 byre format 
at S36D0-I. 

$9278-$9285: The BIT PAIR is equal 
to II so the data is that originally stored 
in COLOUR MEMORY (and is now 
stored in 400 byte format at $3800- 
1- 

$9286-1.93EC: By storing bytes of data 
straight into the code at $93ED we 
can cause the subroutine at $93ED to 
do slightly different things each time 
that it is called. In other words, it causes 
the subroutine to SELF MODIFY. This 
part of the code causes the subroutine 
to print the eight lines of data (stored 
at $1000-) in the appropriate one of 
the 4 main colours It does this by first 
printing the two lines of YELLOW, then 
the two lines of RED, then BLUE and 
finally BLACK. Since the printout is 
twice the sire of the screen fas 
explained in S8FCA). then what will 
be printed on paper will only be for 
HALF of the byte |or the data contained 
in the first two BITPAIRS) so this routine 
then moves the paper up one line and. 



taking the data from S2000-, repeats 
the printing of the lines starting again 
at yellow but for the other half of the 
Pyte (or the data contained in the last 
two BIT PAIRS] 

When it has done this it increases 
the counter defined at S8E9D and If 
it is not equal to 40 |$28| itjumps to 
S8EFE which repeats the whole pro- 
cess Put for another vertical column of 
picture data. If the counter did equal 
40 then it returns to BASIC ready for 
another picture or for switching off etc. 
S93ED-S9463: The subroutine that self 
modifies. Basically this subroutine does 
the actual printing onto the paper. 
$980tM9CFF: The data needed for the 
program, which includes the four bytes 
of information required to creat the 16 
colours. 



Firstly, load the program in the follow- 
ing way: 
LOAD "PRIMTPIC',8,1, or load via the 

Next you have to load the picture 
which you want printed Out If it is a 
TRILOGIC file then load it as follows: 
LOAD'Ipicture filename) ",8,1 
but if it is a CDU Paint file then load 
it as follows; 

LOAD"| picture filename|",8 
When the picture has loaded type the 
following: 
SYS 34840 
which runs 'printpic'. 

You will then be asked to choose 
the picture data type that you loaded. 
If it was a TRILOGIC file then press 
key 'A' and if it was a CDU Paint file 
then choose option 'B'. Please note that 
the border will flash for about a second 
if you chose a CDU Paint file but it 
won't for a TRILOGIC file 

You will then be told to press space 
Iwhich will result in the picture being 
shown on the screen). When you have 
the picture on the screen pressing the 
'FT key will circulate through the 
screen/border colours untilyou find the 
one which is correct for the picture. 
Note, each press of the key changes 
the colour, holding the key down does 
nothing. 

When youare happy that the colour 
is right then press the 'FT key and the 
printing will begin That's all there is 
to it but now your favourite pictures 
are about to become permanent 
additions to your tx 
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£23.40 
£2340 



£8.70 
£13.50 

£11.70 



Europe 

£30.30 
£28.20 
£32.40 
£21.95 
£39.00 
£22.20 
£21.10 
£22.50 
£28.00 
£24.80 
£2240 
£22.70 
£30.50 
£23.30 
£22.30 
£22.80 
£2240 
£22.80 
£22.60 
£23.20 
£22.30 
£22.35 
£25.20 
£29.00 
£31.00 



£11.30 
£18.65 
£14.00 



Middle 
East 

£30.60 
£28.40 
£32.60 
£22.10 
£39.30 
£22.40 
£21.30 
£22.70 
£28.30 
£25.10 
£2150 
£22.90 
£30.75 
£23.50 
£22.50 
£23.00 
£22.60 
£23.00 
£22.80 
£2340 
£22.50 
£22.50 
£2540 
£29.20 
£31.30 



£1140 
£16.80 
£14.90 



Far 
East 

£34.10 
£30.20 
£34.70 
£23.60 
£41.60 
£24.00 
£22.90 
£24.40 
£30.90 
£27.65 
£24.20 
£25.10 
£3345 
£25.40 
£24.35 
£25.30 
£24.80 
£24.80 
£24.55 
£25.35 
£24.10 
£24.15 
£26.10 
£31.40 
£34.20 



£12.35 
£17.95 

£16.10 



Restol 
World 

£31.25 
£26.70 
£33.00 
£22.35 
£39.70 
£2270 
£21.60 
£23.00 
£28.80 
£25.50 
£22.80 
£23.30 
£31.25 
£23.80 
£22.80 
£2340 
£23.00 
£23.30 
£23.10 
£2370 
£2260 
£22.30 
£25.90 
£29.60 
£31.80 



£11.55 
£17.00 
£15.10 



I enclose my cheque/money order for £ mode poyable to ARGUS SPECIALIST PUBLICATIONS 

ordebil my Access/Bardaycard number 1 I I I I I I I I I I 1 I 1 I I I Card expiry date 
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s-Ed I 



e allowing 
of 500 records per disk which 
may be entered and then subsequently 
viewed, rectified, deleted and interro- 
gated. Each record can have a max- 
imum of 39 fields but the record length 
must not exceed 255 characters. 

Setting Up a File 

Select the Set up fi/e'option from the 
main menu. You will be asked for the 
name of your file. Enter anything you 
like as long as It includes no punctua- 
tion and does not exceed 16 characters. 
After this, the program asks for the 
number of fields. Enter the amount, 
which must be less than 30, and you 
will be prompted to enter the field 
names and their lengths. Note that all 
the lengths added must make no more 
than 255 or the fields will have to be 
entered again The program then asks 
if all the data is correct. If it is type 
T to proceed, otherwise type 'NT to 
re-enter the data. 

A message will be displayed < 
screen to place a disk ii 
sure there is no valuable data or code 
on the disk because it will be formatted 
Press return and the program will now 
prepare the disk for use in your file. 
A flashing box in the top left comer 
will indicate when the program is 



Base-Ed 2 is an update of Base- Ed originally published May/ 
June CDU with a few enhancements/modifications. 
By IMeil McKeamey 
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working on your disk. When the 
process has finished and the message 
to press a key comes on the screen, 
press any key to return to the main 



:e drive. Make 



Recording Manipulation 

This is the main part of the program 
where alt your work will be done. The 
options allow you to enter, amend, 
delete, read and print records or to 
interrogate the file and search the disk. 



Enter Record 

Enter the number of the record in 
the file and when you press return, the 
program will display the record number 

-rthe 

Type in the data for each field, 
pressing return after each, when you 
have finished entering the record the 
program will ask if it is all correct. Make 
your decision and press T or 'N\ The 




program will then return to the Which 
record' prompt. To leave the 
entry section press RETURN on this 
question. 

Amend Record 

This is the first part of the program 

in which you can use the INDEX which 
allows you to call a record by the first 
field in the record. If, for example, you 
choose to use a file in which the first 
field was Name you could type in the 
word 'Name' to view it. If you are not 
using the index press return, when 
asked for the field press return again 
and you will be asked for the record 

The amendment process involves 
calling up a record, viewing it and then 
deciding whether or not to alter it. Call 
up the record using INDEX or NUMBER. 
Note that the number method can still 
be used even if you are using 
Then, when asked if you want to 
change it, type Y or 'N' accordingly. 
if you typed 'V, the program will ask 
you to enter the record and, if you have 
entered all the data correctly, the 
will be written to the file and the 
amendment made to the index. If you 
typed 'N' the program 
record manipulation 

Delte Record 

Deleteallows one record or a group 
of records from the file to be erased. 
On selecting this option you are 
greeted with a sub-menu. 

Select the option you require using 
the keys l, 2. 3. if 3 was pressed then 
you will return to the manipul; 
menu On pressing " 



r first field . 

type the 

return, otherwise hit return to enter 
a field. If you have made a mistake and 
do not want to enter a field here then 



type re 



:ogcb; 



If you entered a field or number then, 
the program will delete the record 
correspondingly. The program then 
returns to the sub-menu. 

If Option 2 is selected from tf 



i, two ni 

These numbers are the record to start 
deleting from and the record to end 
deleting Each record will be deleted 
and the program will return to the sub- 
menu. To abon: this option, type zero 
for one of the required numbers. 

Reading Record 

Using another sub- 
option allows you to rear 



Interrogate File 

I. Select the interrogation from th 
ord manipulation menu as usual. 

2 The prompt 'Enter the fiel 
number" appears on the scree 

3. Enter a number which c 

ponds to one of the fields in your file 

i previously li< ' ' 

4. The next prompt is 'Enter inter- 
rogation string'. 

5. Your entry need not be a string, 
it can be a number. This is the entry 

interrogation will be 
formed for that particular string. 

6. The final prompt is 'Enter inter- 
rogation type'. 'There are seven types 
of interrogation type in Base-Ed 2and 
they are as follows: 

I| > - The field is greater than the 
string/number specified in the interro- 
gation string. 

2] < The field is less than the string/ 
number specified in the interrogation 
field. 

3] > - - The field is greater than or 
equal to the string/number specified 
in the interrogation string. 
4) < = - The field is less than or equal 
to the string/number specified in the 
interrogation string. 
5] = - The field is equal to the string/ 
number specified in the interrogation 

6) <> - The field is not equal to the 
string/number specified in the interro- 




gation string. 

7] MIDS If this option is selected, 
the program will search through the 
specified field for any occurrence of the 
field specified in the interrogation 

Your entry to the last prompt should 
be a numeric one in the range 1-7. You 
will then be asked if you want to enter 
another interrogation. Enter T or 'N' 
accordingly. Up to 30 interrogations 
can be done at one time. 

Disk Search 

This part of the program will search 
the disk records for any string which 
you enter. The first two questions again 
ask for the record to start and end 
searching, enter nonsense data to leave 
this option. The next question asks you 
to enter the piece of data you wish 
to be found and the disk will then 
be searched, when, and if. the string 
is found the program will display the 
record at which it was found and the 
track and sector of that record. Type 
any key to return to the 'Record 
manipulation' menu. If the string was 
not found then hit any key when the 
search has finished. 

View Last Record 

Using this option simply allows you 
to view the contents of the last record 
entered, its length and the track and 



Print Record 

Through anoi 
option allows you to print one record 
or a group of records. It follows exactly 
the same format as the Delete record' 

option. 



Exit 



Typing 9 at the 'Record manipula- 



te Other Features 

8ase-Ed 2 is designed to work with 
a multiple drive system and will 
therefore direct all disk interaction to 
the device from which it was loaded. 
It recognises device numbers from 8 



Disk Maintenance 

The disk . 

sending disk operating commands for 
the purpose of updating the disk and 

which is connected with the disk drive, 
go to option number 6 in the 'Disk 

the error. If necessary, refer to the disk 
driver user manual for an explanation 
of the fault. 

Batch Processing 

Batch processing allows you to set 
up a temporaiy file, manipulate it and. 
when finished, write it to the disk in 
one batch. 

The first thing you must do in batch 
processing is to set the record spec- 
ifications This is how many records you 
will use and what their record numbers 
are. Select option 8 from the 'Batch 



processing r 



Base-Ed 2 also has 
keybeep option which is turned on at 
initialisation. From then on, Fl will 
switch the beep off and F3 will switch 



i. You . 



B asked for 



start and end parameters. 

1. Enter record to start processing. 

2. Enter record to end processing. 
Type two numbers within the range 

1-500. Now you can manipulate your 
file by using the record entry, record 
amending, record reading and sort file 
options. The first three work in the 
same manner as the equivalent record 
manipulation options. Sort Hie' sorts 
your temporary file into alphabetical 
order using the first field and the Save/ 
Load sequential file' option allows you 
to store or retrieve your temporary file 
for latter use or updating. 

The Write to Random File' option 
takes your temporary file and writes 
it on to your data disk at the approp- 
riate places and updates your file index 
accordingly. 'Load from Random file' 
loads all the records which have been 
specified in the 'Batch Specifications' 
option and puts them into a temporary 
file for manipulation. 

View Sequential file 

when asked whether you wish to 
view any unprotected sequential file on 
the screen or printer, type 'S' or T 
accordingly. Then type the filename 
and, as long as it is legitimate, the file 
will be displayed. If you want to leave 
viewing the file at any stage hit the 
left arrow key. Press any key when the 
program finishes displaying the file. 
Printer Configuration 

To control the device number and 
print type of the current printer, use 
the keys 1. 2 3 to change the device 



number, double width printing and 
reversed printing. Hit the 'up arrow" 
key to leave this option. Hitting the 'M' 
key will bring you to the Mail label 

Mail Labels 

Using the mail labels option you can 
create, store and use a format by which 
your labels will be printed. In the first 
heading you must enter the number 
of lines per label and the number of 
lines between labels For every printed 
line you must then enter the number 
of fields on that line and then the 
numDers of the fields on that line. |The 
number of the field is simply where the 
field comes in the field order. So if you 
were using Name, Age and Address 
as your fields. Name would be I, Age 
would De 2 and Address would be 3 1 

Once this process is finished you 
have created as many formats as you 
tike because there are SAVE and LOAD 
options for storing or retrieving a 
format. 

When you want to print labels, 
select the 'Print Labels' option and 
follow the prompts. Then enter the two 
numbers to start and end printing and 
the program will print labels in the 
current format If at any stage you wish 
to pause printing type T. type 'C to 
continue and 'E' to stop. 

If you select option 9 from the main 
menu you will firstly be asked 'Are you 
sure?' Enter T or 'N'. Then you will 
be asked 'Do you want to save the 
index?' Again, enter T or N'. If T was 
selected then the index will be saved 
onto the disk. In both cases the system 
will be reset, leaving you at the power 
up screen. 

Please note that it may be necessary 
to use a separate disk for the index. 
his is only the case if your first field 
ivolves a lot of characters and the file 

relatively full. 



Loading Base-Ed 2 

Type LOAD "BASE-ED 2",8,1 followed 
by RUM. The progam will install itself 
automatically or select from menu. 

These instructions merely summa- 
rise the functions and get you familiar 
with Base- Ed 2. Setting up and using 
your own file is the best way to learn 
about the system but remember to use 
unimportant disks for experimenting. 
We hope that Base-Ed 2 will help you 
with your filing needs. 




Would you like ro become a 
high flyer? A modern day 
Yuppie? Don your flying suit, 
grab your filofax and earn 
yourself a million 
By Darren Cook 

Everyone at some time in tneir 
life has dreamed df becoming 
a millionaire This game enables 
you to see if you have the natural 
abilities to MAKE money FROM money. 
You begin the game with one 
thousand pounds With this you can 
buy and sell shares. To find out the 
share prices you should examine the 
Financial paper (Press 3 on the main 
ij. To purchase shares you press 



to you at one turn is 999. After each 
turn the shares value wiil alter. If you 
wish to wait until your shares change 
their value then press F3 (this waits 
for 10 turns] or press Fl |this waits just 

To sell shares you press 2 on the 
main menu. A list of the shares that 
you own will be displayed. You then 
type in the number of the company you 
wish to sell and how many shares you 
want to dispose of. 

If you have financial security of two 
thousand pounds then the bank will 



wyou tc 






of the company you I 
buy (1-18). then you say how many 
shares you wish to purchase The 
of shares available 






thousand and twenty thousand 
pounds. (Due to the high risk of no 
return). You must pay 16 per cent 
interest on a Joan and you pay back 
over several turns. You are only allowed 

Once you have sufficient funds you 
are permitted to purchase and sell 
Gold Press 8 or 9 on the main menu 
for this feature. You can only buy 
9Kg of Gold in each 
turn. The price of Gold fluctuates at 
the end of each turn. 

Once you have Ten thousand 
pounds you may purchase a mining plot 
to enable the digging of Gold. To 
choose the best plot you can take out 
different areas. Each 
area comprises of five different plots. 
Research costs three thousand pounds 
an area and five percentage ratings are 

Option 7 allows you to dig 600ft 
at a time. This will cost you five 
thousand pounds for the first 600ft. As 
you dig deeper, so the price increases. 
You can only dig to a depth of 6600ft. 
You are permitted one mine at a time 
only if your mine becomes exhausted 
it down before you can 
lis will set you back fifty 
thousand pounds. 

There are two modes of gameplay. 
namely Random and Realistic The 

' n mode is for lucky players as 
the prices vary randomly each time. The 
more realistic mode has several com- 
panies which are always successful 
Obviously, the more you play the easier 
it will be to work out which company 

Answers to all yes/no questions are 
obtained Oy pressing T or 'M' accord- 
ingly. All options are chosen from the 
main menu by pressing the correspond- 
ing key Once you have made over one 
million pounds you have completed the 
game. Good luck and happy spending! 

17 



Being artistic on the C64 is not 
an easy thing. Here are a few 
tips that may help to overcome 



tie graphic capabilities of the 

With a resoluti oj 

high-resolj^^i mode. 



To get the picture on the screen, 
use the LINE option to draw the Basic 
outline. It doesn't matter if it Is a bit 
off. just use it to get the proportions 
right. This is the best way I've found. 
Out some people may prefer to draw 
a small piece of the picture at a time 
and gradually expand it as they go, 
finishing each oil at a ti, 
is that you i 



use some alternate dot shading t 
'blend' the colours and smooth out th 
hard edges. 










most pictures 

Amiga (Lo-Res) 

Hi-Res mode on 

range of colours available, and 

noticeabty the ability 

next to each other, makes 

lution seem much higher] 

Things ger worse To get 
two colours in an eight by eigf 
square, you have to enter multi-colour 
mode. This gives you four colours in 
each eight by eight square. However 
'ie background 






. That l< 







k with multi-colour 
e horizontal 
lution by half, from 320 pixels tt 
That means the pixels are big. 

So, how are you meant tc 
anything barely pleasing from your &4? the colours available, you 
Well, the first thing to do is to get a various patterns to 'mix' the available 
good art package. Producing a picture colours until you get the shade you 
oy POKEing memory locations would want. The main way of doing this is 
take forever and be exceedingly diffi- to use alternate dot shading, where 
cult, if not impossible! The best thing the colours are arranged in a checker- 
that I did was to get my hands on the txiard pattern. This looks best if you 
Neos mouse and Artist 64 from Wig- stand at the other end of the room 
more House Trying to draw free hand and squint. Obviously this method works 
using a joystick is a killer. Another good better with some colours than others. 
graphics package is the Advanced Art Contrasting colours will work less well 
Studio for Rainbird. than colours of a similar shade For 

example Red and Blue look awful, but 
Pink and Orange go well together. On 
the 64 the main colours Red, Green 
e 64 than and Blue have a lighter shade, and 
re to the there are three Greys which come in 
very handy when shading. Try not to 

dot shading On many art packages 
there are spray options available, these 
can be a little messy if you are not 
careful, but can, with a bit of practice, 
become a very useful tool when 
shading. To colour the main areas of 
._._ you the picture use the fill option which 
matter will flood an area with colour. Be 



character 

of these colours must 

Adding the 

consuming part 

of creating a picture, and it's normally 

best to break it up a bit taking a break 

and again. Zoom is also useful for 

tidying up those straggly er 

odd stray pixel. 



Planning the Picture 



This is 



? important oi 






colour limitations. Trying to c 
many colours into too small 
is painful to say the least. The srie ur 
the subject in relation to the screen 
is also important. Because of the 
resolution, drawing anything small is 
going to be hard. Getting it to look 
reasonably life-like is nigh impossible. 

Once you have decided ■-■*—" 
are going to draw, it is ther 
of getting a representation of it onto careful that the areas you want to fill 
the screen I'vefoundthatthebestway are completely enclosed, or you may 
to do this is to use the LINE option, end up filling the entire screenl Once 
Trying to draw freehand is very tricky, you have got the main areas coloured, 



way to do this is to use the ZOOM 

! a part and edit it pixel 

entering ZOOM, use 

option, or freehand to 

detailed parts 

ZOOM to enlarge 

important thing 



Is and the 



Anti-Alias 

Anti-Alias or 'getting rid of the jaggies' 
' ow in the trade, is probably 
useful skill to master, espe- 
the pixels are so large on 
the 64. 

When you draw on a computer, 
anything other than horizontal or 
vertical lines produces jagged lines. This 
is called Aliasing. What makes things 
worse is that on the 64 in multi- 
coloured mode, these jagged lines are 
magnified These jagged lines show up 
the most when you place a bright 
colour next to a dark one. So white 
on black produces the worst results. 
The way to get round this is to put 
an in-between colour' along the 
border of the contrasting colours. This 
reduces the contrast and so the 
jaggedness. Things can be improved 

are used, as this smoothes even more, 

another. Thats all there is to anti- 
aliasing. Just this one technrgue greatly 
improves the quality of your picture. 
The best way to get to grips with 
graphics is to experiment, trying 
different colour combinations and 
shading effect. 

That just about wraps it up for this 
issue. I will be imparting some more 
of my humble knowledge to you in due 



FM-Dos 



A short program to enhance the 

capabilities of your 1541 disk 

drive can make life so much 

better. 

By Fergal Moane 

When Microsoft designed 
Basic 2 they seem to have 
ignored a very important 
peripheral: the disk drive. The drives 
were an afterthought slow, noisy and 
little software support. When the C128 
came out. Commodore improved on ail 
these points with Basic 7 and the 1571. 
With the 4K chunk at SCOOO and a 
little bit of system software, FM-Dos 
attempts to create the Basic 7 disk 
handling commands - even the 
improved speed I 

1) FM-Dos uses all the chunk of 
memory from SCOOO to SDOOO for its 
— code to handle the 
is at S9E00., with the 
top of basic lowered to protect it. Make 
sure that variables or code do not 
corrupt FM-Dos or you can say bye- 
bye to your program. 

2]FM-Dos was really designed for 
the Basic Programmer who dabbles in 
graphics or machine-code. As SCOOO- 
SDOOO and most zero page locations' 
are occupied, it will seem less attractive 
to the machine-code programmer, but 
the turbo may still be useful. Note that 
interrupts are not used programs 
using them will work correctly. 

An alphabetic summary of the 
commands follows Mote that some 
commands have duplicates these are 
for convenience and function 
identically. 

BLOCK LOAD 

Syntax: BLOAD. "filename" 
,8,0,address 

Loads a block of memory from disk. 
Address should be an address from 0- 
65535 where you wish the data to be 
loaded into This command sets Basic 
pointers correctly, unlike LOAD "file- 
name'.S.l. The machine-code should 
be relocatable if you specify a load 



addresses should be greater than each 
other. Add one to the end address that 
you want to save for the last byte to 
be saved properly. 

BOOT 

Syntax: BOOT "filename" 
Loads a Basic program from the current 
disk and automatically executes it. 
Machine code that Is called by a Basic 
line will function correctly. BOOT "*" 
will load and run the first program on 
the disk. It is the approximate equival- 
ent of pressing SHIFT/RUN STOP. 

DISK APPEND 

Syntax DAPPEND "filename" 
Appends the Basic program "filename" 
to the program currently in memory. 
The line numbers should not conflict 
in the two programs or problems could 
occur Use the LIST command to check 
before the append. Note that this is 
a memory append and that nothing is 
appended on the disk. It should not 
be confused with the append mode 
used for sequential files in CBM DOS. 



DCLOSE 
Mthtf 



diskd 






IS I/O K 



normal. It should be used a 

or end of a program which deals with 

disks. You should not use this command 

to close individual files after writing - 

they should be closed with the CLOSE 

command 

DISK ERROR STATUS 

Syntax: DERR 

This will output the disk status error 
message at the current print position. 
It is a fast command and so should be 
used after every disk access without 
much slowing effect. Use the list of 
error messages in the manual to 
determine the cause of the error. 

DISK DIRECTORY 

Syntax: DIR 

DIR reads the disk directory and prints 
it to the screen. No memory is cor- 
rupted by this directory command, and 
control will return to your program 
after it has been read. 



DIRECTORY 
BLOCK SAVE Syntax: DIRECTORY 

Syntax: BSAVE, start, end, "filename",8 DIRECTORY Is merely the expanded 
Saves the block of memory from start form of DIR. See above for an 
to end to disk. The start and end explanation. 



DISK COMMAND 
Syntax: DISK "command" 
Opens a channel and sends a command 
to the internal DOS in the drive. It 
replaces OPENI5.8.15 with something 
more memorable See your disk drive 
manual for the multitude of commands 
that DISk opens up. DISK without a 
command will display the disk status. 
DISKS will display the disk directory. 

DISK LIST 

Syntax: DUST "filename" 
DLIST is potentialfy the most usefulcom- 
mand as it lists a Basic program without 
actually loading it into memory. Listings 
can be examined with another program 
in memory without corruption. This has 
many uses and lines can be grabbed 
from a program by DLISTing it, pressing 
RUN/STOP to stop the listing and 
pressing RETURN over the required 
lines. Note that this will only work for 
Basic programs as it de-tokenises the 
text Use SLJST for other filetypes. 
DLISr'S" lists the disk directory. 

DISK LOAD 

Syntax: OLOAD "filename" 
DLOAD eliminates the heed for obs- 
cure ,8 suffixes It functions in the same 
way as the ordinary load command 
except the device defaults to disk 
instead of tape Note that a filename 
is always required, even if it is only "*". 

DISK OPERATING SYSTEM 

COMMAND 

Syntax: DOS "command" 
Accesses the disk operating system in 
the disk drive. It functions in the same 
way as the DISK cc 



DISK SAVE 

Syntax: DSAVE "filename" 
Saves a program to disk. It operates 
in the same way as the ordinary save 
command, except no 8 is necessary. If 
you want to replace a file, use the 
syntax DSAVE" @0:filename" See 
REPLACE for an alternative method. 



DISK VERIFY 

Syntax: DVERIFY "filename" 
Verifies an existing program on disk 
against the one currently in memory. 
This is useful to check for errors after 
a DSAVE. but errors with disks are very 



FUNCTION KEYS 

Syntax: KEY 

KEY initialises the FM-Dos interpreter 



REPLACE RLE 

Syntax: REPLACE "filename" 
Replaces the Basic file specified with 
the new program currently in memory. 
This Is useful in updating programs. 
REPLACE does not trash disks, as it uses 
the safe form of save with replace. 



If these settings clash with your 
programs, RUN/STOP and RESTORE 
will switch off the functions keys, hut 
not FM-Dos. KEY will then restore the 
function key afterwards. The function 
keys do not use interrupts and should 
be completely compatible with any 
program that alters the HIV. F3 is useful 
as you can call up adirectoiyand cursor 
up to the filename and type DLOAD. 
This saves you having to remember the 
correct filename. 

QUIT FM-DOS 
Syntax: QUIT 

Exits FM-Dos leaving programs and 
memory intact, out the interpreter 
inaccessible. SYS 40908 will re-enter 
FM-Dos. If you want to execute other 
programs, jou are advised to switch 
your computer off and on again to clear 
FM-Dos from the memory. 



This exits the FM-Dos disk turbo and 
returns to normal speed I/O A mes- 
sage is given to confirm this. This is 
useful If the FM-Dos turbo clashes with 
your own programs, or a commercial 
protection scheme See the TURBO 
for details of the FM-Dos 



TURBO 

Syntax: TURBO 

TURBO enables the FM-Dos turbo. It 
loads at approximately 10 times the 
normal speed at around IK per second. 
This equals the 1571 in its top Burst 
Mode transfer speed. Any commands 
possible IDLOAD. BOOT, BLOAD etc | 
will attempt to use FM-Dos turbo if 
it is enabled. This results in greatly 
descreased loading times for all these 



commands. It will work with all PRG 
files, Basic or Machine Code. 
Remember not to load programs that 
will overwrite FM-Dos or a crash will 
occur. The screen is blanked during 
loading to increase speed. FM-Dos 
turbo should be disabled with OFF or 
F7 if conflicts with other loading 
systems are likely to occur. 

DISPLAY FILE 

Syntax: TYPE "filename,filev/pe" 
TYPE is roughly equivalent to the MS- 
DOS TYPE command. It will attempt 
to display a file onto the screen. All 
characters are printed, so some files 
may look very messy. This is because 
of control codes Its main use will be 
the displaying of sequential wordpro- 
cessor files. Use the letters below for 
filetypes; 

P Program (PRG] 
S - Sequential |SEQ) 
L - Relative |REL) 

U User |USRt 

Hopefully. FM-Dos will help you 
maximise the speed and versatility of 
your disk drive. 
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slanted ii 

Below, I have gathered some of the 

control codes used in a raw GEOS text 



ASCII CODE ACTION 

14 UNDERLINE ON. 

15 UNDERLINE OFF. 

18 REVERSE ON. 

19 REVERSE OFF. 

24 BOLD ON. 

25 ITALIC ON. 

26 OUTLINE ON.. 

27 RETURN TO PLAIN TEXT" 



GEOS font fries are stored as VUR 
[variable length indexed record] files 
with a GEOS file type of FONT Each 



a total of 127 individual re 



Geos Fonts 



Another 4 fonts are provided in 
this month's issue of CDU For 
users of the GEOS package. 
By Brian Sedge bear 

n Jaunary's edition of CDU we 
provided the first 4 of 12 new fonts 
for users of the GEOS package This 

Scripture, Dingbats and Feathers). 

Now as promised I will go into a 
little more detail on Geos, dealing in 
this issue with how character style, font 
control, font size and also font file 
structure operate within Geos. Even if 
you do not use Geos you may find this 
method of font control interesting for 
any of your software. 

In GEOS with the exception of 
BSW9, which is memory resident and 
often referred to as the system font, 
the fonts are loaded individually from 
disk when required, and are stored in 
the application memory from S0400 to 
SSfff. A font in GEOS terms is a group 
ts of different point sizes 
ame letter format. A 
a group of 96 



individual 
BSW hut i 



T ask n 



|97intheo 
■ whyl] ai 



same point size or height but they can 
be different widths to allow propor- 
tional print. The point size is the height 
in pixels of the character and is l/80th 
of an inch. Geos identifies each of these 
fonts and characters sets Oy its own 
unique font identity number (Font ID). 
The font ID is 10 Cits long, bits 0-5 
forming the point size and bits 6-15 
forming the font number This font ID 
must never be the same for any two 
character sets and fonts or GEOS will 
not know where to look for the 
relevant character data. GEOS embeds 
this code in the text file in the text buffer 
of the application at the appropriate 
point for changing font. 

GEOS also has the capacity to use 
different styles like bold, underline and 
outline with any font. GEOS does this 
in a similar way as font changes, by 
embedding the correct control code for 
a style change in the applications text 
buffer at the point where the change 
must take place. It is important to know 
that GEOS does not need a new 
character set to produce a new style 
Cut, as in the case of bold text simply 
makes each character one pixel wider 

The same technique is used to produce 



of which can be unused, or of variable 
length. 

Each record can therefore be used 
to store one character set within the 
font. Geos works on the basis that in 
font files record one will contain the 
one point character set, record two will 
contain the two point character set and 
so on. If the pointer is set to £00, FF 
then no character set in that size exists 
in this font The font directory entry 
is formed as follows. 




Looking at bytes 21-22 in the font 
directory entry above we can find the 
location of the header block Geos uses 
this block for general information about 
the font including the font ID codes. 
Icon data, author's name, desktop info 
and so on. The header block format 
for a font file is as follows. 



BYTE. REMARKS 



2-4 



Icon 



5-67 Icon data. 

77-92 Fontname for desktop info 

96-127 use. 

Size in bytes of each charac- 
ter set from smallest to larg- 
est padded with O's. 

128-129 Unique font ID code. 

130-159 Font ID for each 

set, from smallest to largest 
padded with O's. 

Lacking at bytes 3-4 of the font 
directory entry we can see the location 
of the font INDEX block. This simply 
tells GEOS the start of each 
or in the case of fonts the start of i 
character set from smallest to largest 
Finally we come tothe first block of 
each record |or character set) which 
gives GEOS specific information about 
the particula r character set that follows. 
This block is laid out as follows. 



There are some additional global 
which are wry useful which 
can be loaded with values during the 
drivers initialization routine or changed 




BYTE 



REMARKS 

Underline position on 

character 

No of bytes long. 

Font size. 

Pointer to start of character 

width table 

Pointer tc 



Usually from about 8 to about 200 
we will see the character width data 
which adds the width of the latest 
character onto the previous total. 

Usually following this will be the 



Well that will give you a good start. 
I hope in the operation of how GEOS 
fonts work and using a disk monitor 
you will be able to look at how one 
of the GEOS fonts is constructed. 

Input Drivers 

Now we will take a quick look at Input 
Driers in the GEOS operating system. 
Berkeley Sofcworks have provided 
us with an impressive array of input 
drivers enabling anything from a 
lightpen to a mere joystick to be a 
flexible input tool The input driver file 
is used to form the link between the 
input device and the GEOS operating 
system It is vital to provide this link 
so that almost any input driver can be 
accommodated by GEOS without 
changing the operating system, but by 
simply loading a new input driver. 
GEOS loads the input driver file nearest 



i which GEOS can call, the first 
with a vector at SFE80 is a routine 
called when the driver is loaded to 
initialize any local and globe variables 
used. It can also be used to initialize 
the actual input device. The second 
routine pointed to by a vector at SFE83 
is used to slow the mouse down and 

a menu or icon. It basically reduces the 
speed and or acceleration so that the 
pointer does not skate off the edge of 
the menu when the input device is 
moved slightly. The final routine has its 
vector at SFE86 and is the control 
routine and is called at each interrupt 
to update the mouse position and 
check the status of any input buttons. 
GEOS has global variables which are 
used to control the position of the 
pointer ect, the four most important 
variables are the two byte (word] used 
for the Xposition of the pointer, the 
Yposition of the pointer, the button flag 
and the control flag which we will look 
at next. There are also some other 
variables which are mentioned at the 
end of this article with a brief descrip- 
tion of their use. The button flag |also 
called the mouse data flag) is set to 
a negative value if the fire button is 
released and to a positive value if the 
fire button is pressed. The control flag 
lalso called the pressflag) has two bits 
of importance, bit 5 |mouse bit] is set 
when there is any change in the button 
position and bit 6 [input bit) which is 
set if there is any change in the input 
device since the last interrupt. The 
routine for slowing the mouse when 
on menus is not usually required when 
devices such as mice and light pens are 



by the preference manager. These 

variables are particularly valuable for 

input devices which are not propor- 

ijoystick. These 






tional. like tt 






speed, the m 
the mouse acceleration vi 
to control how fast the mouse moves 
to its maximum speed. The input driver 
routine must make use of these var- 
iables when calculating the mouse X 
and Y positions. 

The address for the Input Driver 
variables is given in the table below. 

The driver need know nothing 
about the final four variables, I included 
them to show you that you need not 
limit the X and Y positional values. 

the input driver file is constructed, 
suffice it to say that it is vaguely similar 
to the Font file but has a GEOS file 
type of 10. 

(con Control 

Icons and menu's are one of the most 
important things to understand in 
GEOS and provide a very powerful user 
interface. GEOS uses tables of data 
called Icon tables to set up an icon for 
display on the screen, GEOS only uses 
one routine for controlling icons These 
icon tables tell GEOS where to put the 
icon, how many icons to display, the 
size of the icons and where to go if 
the icon is clicked. GEOS is told where 
the required icon table is by loading 
the start address into the word at $02. 
Then a call to the Dolcons routine in 
the GEOS kernal at SC15A will initialize 
and display the icons in the table. 
Clicking on one icon may cause a new 
table to be accessed in the same way 
and display a new set of icons. 



The table is laid out as follows, the 
first byte of the table tells GEOS how 
many icons are to be displayed using 
this table. The next three bytes tell 
GEOS where to place the mouse after 
the icons have been displayed, X 
position followed by V position. This 
is useful if you want to place the mouse 
over the default icon. Then the indi- 
vidual icon data follows with icon one's 
entry beginning with the pointer for 
the start of the Icon graphics data for 
icon one in word form. Now comes 
the X position of the icon in bytes |0- 
39) followed by the Y position in pixels, 
these refer to the top left comer of the 
icon. The width in bytes and the height 
in pixels are next, but are stored on 
the same byte. e.g. I byte wide and 
12 pixels high = 112. Finally we must 
tell GEOS the pointer for the routine 
which must be called if the icon is 
clicked, this routine is called the service 
routine The data for icon two, if there 
is one, follows. The service routine can 
do anything it wants without restric- 
tion and simply ends with an rts. When 
an icon is clicked GEOS will make two 
pieces of information available to a 
service routine. In byte 102 it will store 
the number of the selected icon and 
in S03 it will store the value 100 for 
a single click and SFF for a double click. 
The point of these bytes, if you are 
wondering, is to allow two icons to 
direct control two one service routine 
if their requirements are similar, and 
for the service routine to know which 
of the icons was selected Also the 
double click principle means mat each 
Icon can have two meanings as used 
in Geopaint There is one fi'W global 
variaDte user) jvith icons and it is at 
location S84SS Bit 7 of this vanatile 



if set tells GEOS to flash the icon when 
it is selected, like the undo in Geopaint. 
If bit 6 and not bit seven is set then 
the icon is inverted by GEOS when 
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desktop files If 

i GEOS will not 

of selection. 



e take a look 



give any visual ir 
but if required the sei 
give an audiDle indie 
Finally, but by no 

at the icon graphics data and how it 
is stored. If you have never come across 
this method of bit map storage before, 
then I hope my explanation is under- 
standable. All bit-mapping graphics in 
GEOS are compacted in a way 
designed to save memory space and 
also reduce disk access time for loading 
such data. An icon is bit mapped 
graphic and is therefore compacted. 
GEOS compacts data in the count bit- 
map pair format using three different 
methods. I shall call them sub-methods 
from now on. In the first sub-method 
which is idenbfied by the count data 
byte being between and 127, the 
count byte tells GEOS how many times 
to repeat the following Oit-map byte 
before continuing. The second sub- 
method, which is idenbfied by the 
count byte being of a value between 
128 and 220, tells GEOS to use the 
following amount of bytes (quantified 
by the count bytel as bit-map bytes. 
The final sub-method uses a count byte 
between 221 and 255 and tells GEOS 
to use the following pattern data of 
N bytes, where N. 7777? The amount 
of times to repeat the pattern is in the 
following byte and the pattern follow- 



ing tl 
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methods. 

To Cry a second explanation I have 
drawn it graphically in figure I. 

All this data is also scanned horiz- 
ontally across the graphic starting at 
the top left hand corner instead of the 
cards the C64 memory uses, a way in 
which I find screen data much less of 
if you want to 

stored you 
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can use the ic 

easy Finally a word of warning, ; 
you develop an application for GEOS 
which does not use icons you must still 
include the table and data for one icon 
as GEOS always assumes you will use 
at least one. Next issue we will 
probably look towards the first menu 
structure and I will be providing the 



Hashing It 



The definition of 'HASH' in the 
Concise Oxford Dictionary has 
got nothing whatsoever to do 
with computers, so you may well ask 
why this article is appearing in a 
computer, and not a cookery, maga- 
zine Well the answer is this. To hash 
something means, basically, to make 
it smaller Well that is the method that 
is used in hash tables. First of all I will 
explain exactly what a hash table is. 

A hash table is simply a table, 
holding the location where the data 
is to be stored, calculated by using an 
equation and performing this equation 
on the data, the result of this equation 
is called the HASH value Effectively the 
equation is making the data into a 
smaller piece of information and using 
this piece to locate the original piece 
in the array. For example: 

Let's pretend we have an array 
which has 10 spaces. We want to store 
numbers which are in the range 1000- - 
2000, the has equation could well Be; 

HASHVAL=INT||data/T00H0J 

store. This equation, for all legal entrii 
i.e 1000-2000. gives a result which is 



0=>result<=10 



Inserting Data Into A Hash 
Table 

Now we have established what our 
equation is, let's try to enter a few 
values into the array. We shall enter 
the following: 1900, 1000, 1600, 1500. 

If you work out the HASH values 
of the above you will find that they 
are 9,0,6 and 5 So the number 1900 
will be placed in location 9, 1000 in 
location 0, 1600 in location 6 and 1500 
in location 5. (See Diagram 10). 

The computer would take hardly 
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ADDRESS 


CONTENTS 


□ 


1000 
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EMPTY 
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EMPTY 
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EMPTY 
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EMPTY 
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1500 
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1600 
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EMPTY 
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EMPTY 


9 


1900 


10 


EMPTY 



of the entire table, hash* overflow. 
Now when we try, once again, to enter 
1502 into the table we can. The 
computer first hashes 1502 and gets 
die result, 5, it then looks at location 
5, it isn't empty so It looks at the 
pointer, which is 0. The computer sets 
this pointer to the next free location, 
the first location of the overflow able, 
which is II. Then the computer stores 



any time to calculate the equation, so 
data can be inserted into an easily 
retrievable location almost instantane- 
ously. So when you come to search for 
your data, the same equation is 
performed and the data is found, if it 
exists, almost immediately. This all 
sounds very good, but, unfortunately. 



/. What would 



a few problems 
before the hash 
efficiently, 
of those problems 

happen if I wanted to enter trie nurriuei 
1502 into the table above? The equa- 
tion would return the hash value 5, 
but this location is already occupied so 
I cannot use it again, without deleting 

easy to see, but quite obvious when 
you know fwhat isn't?] The answer 
is this, you have another field in your 
array, making it two dimensional. The 
field is called pointer and contains, as 
it's name suggests, a pointer, this 
pointer points to the next location in 
the array which contains data with the 
same hash value as the data in the same 
location as the pointer The size of the 
array has to be increased and separated 
into two parts, the HASH TABLE and 
• OVERFLOW TABLE, (see Diagram 



1502 i 



. |See 
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of data which returned the hash value 
5, then the computer would first look 
at location 5, finding this to be 
occupied, it would look at the pointer 
of location 5. the pointer contains II 
so the computer would go to location 
11 and look there, finding it is occupied 
it would look at the pointer. The 
pointer at location II is null, contains 
zero, so the computer would make this 
pointer equal to the next free location, 
12, and store the data in location 12. 

If an efficient hash equation is used, 
the one I have used is not at all efficient, 
then the number of collisions, on 
average, is less than 2, so the computer, 
whilst searching, would only have to 
look at a maximum of two records 
before finding die required one. 

Sorting A Hash Table 

Before we go any further I want to 
tell you one thing which you cannot 
do with hash tables. You cannot sort 
them, if you were to sort a hash table 
then all the pointers would be pointing 
to the wrong data and none of the 
data would be retrievable. This is a bit 
inconvenient, but the amazing search 
speed certainty makes up for it. 

Searching For Data in A 

Hash Table 



i.i) 

Thehashtableshouldbeabout10% To search for a 



h table 




you must choose which field, if ttiere 
is more than one, is to be the key field, 
this field is the one which is hashed 
all the time, it Is hashed when you are 
entering data, searching for data & 
deleting data, this field is the field by 
wtiich records can he accessed. Once 
you have established which is the key 
field you can enter data. Then you can 
search for an item. 

Lefs say we have a massive di 
abase containing the names & te 
phone numbers of people we kno 
The key field would he the NAME. 
I wanted to find the phone numb 
of Fred Bloggs, I would enter Fred 
Bloggs, this would be hashed, found 
and his number almost immediately 
displayed. 

The programming behind this is a 
little more complicated. It is correct that 
the key field would be NAME, and the 
name of the person needs to be 
entered. The entered value is then 
hashed, in the case of strings the hash 

DIAGRAM 1.1 



equation would have to use the ascii 
values of the characters or the length 
of the string, and the computer looks 
at the location indicated by the result 
of the equation, if FRED BLOGGS is 
stored here, then the telephone 
number is displayed. Otherwise the 
computer looks at the pointer field, if 
it is zero then the name FRED BLOGGS 
is not in the database, if it is a value 
other than zero then the computer 
looks at the location indicated by this 
value, if FRED BLOGGS is stored here 
they hey presto, we've found our man. 
This continues until the data is found 
or the painter is zero When the pointer 
is zero it means that there is no more 
data with the hash value of the search 
string, which means FRED BLOGGS is 
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s up v 



then deletes i 
doesn't touch the pointer. 
That location is now free 
to have more data stored 
in it. Lefs add 1522. The 
computer hashes and gets 
5 as the result, it finds 
that location 5 is empty to 



1522, 



ih.it I 



Therefore you can read 
the data, as if nothing had 
been changed, without 
the computer crashing. 



Deleting Records From A 
Hash Table 

Another slight disadvantage with hash 

when trying to delete items from them. 
There are a number of different 
methods, which include re-arranging 
the pointers to accomodate the dele- 
tion, or having an array to store the 
free location addresses. While these 
methods may be ultra efficient, I prefer 
to fill the deleted record with a null 
value but to keep all the pointers intact. 
When data is entered which has the 

previously deleted data, 

available by the deletion 

, ASH Imagine we wanted to 

able delete 1500 from our table 

diagram 
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Using The Program 



Load the program by typing Load 
"Capitals ",8 or use the menu After a 
short delay you will Be presented with 



l.ADD RECORDS 

2..SEARCH FOR RECORD 

3..DELETE RECORD 

4. END PROGRAM 

The reason there is a delay just after 
running the program is that the 
computer is reading in (he data, which 
is a list of countries and their capitals. 

You can add your own countries, 
if you want to, by selecting option I. 

If you want to search for a capital 
of a country you select option 2, you 
will be prompted to enter the country 
name and the capital will then be 
displayed. 

If you want to delete an item from 
the array select option 3 You will be 
prompted to enter the country name 
and then asked if you are sure. The 
record will then be deleted, but if you 
rerun the program it will reappear 
because the data is stored in DATA 
statements. 

To end select option 4 

Well that's it, the possibilities for hash 
tables are endless I hope you can find 
a way to use them which will be of 
some benefit to you. 



Multi-Sprite 



An easy to use Sprite Utility that 
allows up to 24 sprites to be 
programmed independently of 
each other 
By Jason Finch 



ith regard to Che graphics 
facilities of the Commodore 
64. sprites are undoubtedly 
the most versatile. For most applica- 
tions the eight sprites provided as 
standard are adequate. However, there 
are various other programming projects 
in which this poses a rather annoying 
restriction. UyDU are not familiar with 
the workings of "raster-scan" graphics 
then you will face a problem, one that 
is increased considerably if you have 
a limited understanding of machine 
language. 

Jt is for this reason that I have 
programmed "Multi-sprite", the most 
versatile multiple sprites system com- 
mercially available for the Commodore 
64. Many readers will have seen one 
or more programs that fall In the 
category of "infamous 64 sprite extra- 
vaganzas". Thesortof thing I am talking 
about is the display of 64 men. 
mindlessly running across the screen. 
These programs introduce t 
of more than eight sprites t 
"Commodore 64 Programi 
ence Guide", they provide 
of how to create more 
individually controllable sprites. 

The program on the dis. 
up to twenty-four sprites to be posi- 
tioned, coloured, expanded and so on 
completely independently of each 
other. Even the priority that a sprite 
has over character data can be differed 
for each of the twenty-four sprites. As 
an optional extra you can have sprites 
in the upper and lower borders. When 
using more than eight sprites the 
program also allows you to cure the 
vertical wraparound of sprites that you 
may have experienced in the past using 
this technique. You can also choose 
from a range of border and Background 
configurations. 

Although each sprite is able to be 
controlled individually, you must 
remember that there are, essential!/, 
up to three blocks of eight sprites. 
When using 16 sprites there is one 
division verticalfy and thus two blocks, 
and with 24 sprites there are two 
divisions and three Clocks. These 



le concept 
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iers Refer-* 



Multi 
Sprite 



divisions are not visible but suffice it 
to say that any one sprite from a 
particular block of eight should not be 
moved vertically beyond the boundar- 
ies specified by the position of the 
vertical splits. There is, however, an 
exception which is documented later 
on. There are only two general rules 
that should be adhered to when 24 
sprites, and thus two divisions, are 
being used (I shall call these divisions 
Dl and D2] The r 



value of 32 pixels, and that Dl + 
must equal no more than 149 V 
should also remember that when 
the first division, has a value of ze 
it will lie about three lines into the m 



vent the computer's interpreter being 
slowed down by having to search for 





Extended BASIC recognition characters 
[such as the 'at' sign or exclamation 
mark] and to leave as much memory 
free as possible. I have used a simple 
method for carrying out the instructions 
to control the sprites. You simply type; 
SY551000. "<commands>" ,x,y - 
d y represent parameters 
d by the program. If this method 
s tedious, I may provide an 
update that would allow COMMAND, 
xy, y to be entered directly without the 

fdfora SYS call. This willonly happen 
though if I have 
requests |send any 
problem page). J 

the program in such a way that each 
command is as easily accessed from 
n machine code programs as 

s from BASIC. The 

:ir meani ngs together with necessa ry 



j£*m &*ck. 



parameters are listed below. For details 
of how to call each from machine code 
you should consult the program 'M- 
S TECHNICAL' on the disk. This 
program will also inform you of the 
locations that you should "PEEK" to 
read the position, etc of any of the 

'INT initiates the necessary inter- 
rupts to provide you with up to 24 
sprites. It takes no parameters. Along- 
side its main function the command will 
reset all positions, colours, pointers and 
so on for all 24 sprites to a default value 
of zero. The characteristics of the 
standard eight sprites are then copied 



o the n 
format wil 



. The s 

: to standard 



configuration and no extra sprites will 
be provided. When the routines are in 
operation the normal POKE commands 
associated with both sprite manipula- 
tion and screen colour changes cannot 

'OFF' is the opposite to 'INT', 
switching off all interrupts. It also takes 
no parameters and should be used any 
Input/Output devices are accessed 
This will restore the standard screen 
configuration of a border around the 
entire screen and will limit the number 
of available sprites to the usual eight 
until the TNT command is used again. 

"FOR" sets the screen configuration 
with regard to border and background. 
It takes one parameter which must lie 



and 4. Any higher value will 

an illegal quantity error being 

generated A value of zero sets the 

configuration. A one will 

ow sprites in the border. 2 provides 

ith sprites in the border, and 4 cr 

effect, again with sprites 
in the border. All the routines allowing 
border sprites cater only for sprites in 
the upper and lower border regions. 
Then using border sprites, e 

16383 always o 
{POKE 6383,0). This is due to the bug 
in the Video Interface Chip that enables 
such effects as sprites in the border. 

"VDU" simp ry allows you to change 
of the border, background 
and ink. It therefore takes three 
parameters, each of which must lie 
between and 15. They are the border 
colour, background colour, and the 
cursor colour, respectively. 

"POS" is used to alter the physical 
position ofanyofthe24sprites.lt takes 
three parameters which, in order, are 
the sprite number |0-23), the horizontal 
position of the sprite 10-511], and the 
vertical position 1 0-255). 

"COL" changes the colour of a 
specified sprite. It takes two parame- 
ters These being the sprite number (0- 
23) and the colour (0-15) respectively. 

"SI2" allows you to change the 
horizontal and vertical expansion of a 
sprite. The first parameter is the sprite 
number and the second is a value from 
to 3 which indicates the expansion 
required. means no expansion, 1 is 
only, 2 is vertical only, and 



3 is both combined. 

"ENA" enables (or disables) a sprite. 
It takes two parameters thefirstbeing 
the sprite number and the second 
being either a zero or a one. A zero 
switches the sprite off and a one 
switches it on. 

"PRT" changes the priority that a 
sprite has over character data Its two 
parameters take the same range as for 

sprite data has priority and a one allows 
any character data to haw priority 

"MUL" is another on/off i 
this time associated \ 
sprites. It takes the same range parame- 
ters as for the "ENA" command. A zero 
as the second parameter switches 
multicolour mode off for that particular 
sprite and a one switches it on. 

"CL1" sets multicolour register one 
to a specific colour for one of the three 
blocks of eight sprites. It takes two 
parameters - the first Between and 
2 inclusive indicates the block number 
and the second indicates the colour 
and must (ie between and 15. 

"CL2" is the same as "CL1" out 
changes the second multicolour reg- 
ister for the defined block. 

"POI" again takes two parameters 
and is used to change the sprite Clock 
pointer. In other words the block of 
64 bytes that the computer should read 
to get the information for the sprite" 
definition. The first parameter is the 
sprite number and the second is the 
block number. 

"BKP" allows you to instruct the 
computer to change the base address 
from which the sprite pointers are read. 
Usually this is 2040. This command, 
directed towards the more advanced 
programmer, takes one parameter that 
falls between and 65535. Most 
addresses will never usually be used 
for the base address of the sprite 
pointers but there are a few. As I hope 
you would appreciate, whenever 
changing the sprite block pointers the 
computer uses the value stored by this 
command (a default of 2040 is set 
when the "INT' command is used] and 
so if you have set an invalid number 
the computer may crash. For example. 
if you have set the base address to zero 
then if you were to instruct the 
computer to change the pointer of 
sprite zero, the value would actually 
be written to address in the com- 
puter's memory - this would almost 
certainly cause the computer to lock 




up! The value given should actually be 
one less than the desired value So. to 
change back to the default base 
address you would give a value of 

2039. 

"ADD" takes one parameter and 
enables you to add a further eight 
sprites up to a total of 24. It takes one 
parameter which indicates the position 
of the vertical split that has to he 
created to allow more sprites. If adding 
to produce sixteen, the parameter 
assumes the value for the first and only 
split and has a range of to 149. If 
adding eight sprites to produce a total 



so Orat if positioned witfi a minimum 
offset the second division will be out 
of the range outlined earlier) then an 
error will be created If this is so, then 
the first division will have to be moved 
using the "DIV" command described 
important that you 
: values associated with 
• this do NOT represent 
the actual position of the split. One 
further note on the positioning of 
divisions, with any of the three formats 




allowing border sprites, the r 
range should be reduced from 149 to 
no more than about 130. If you do 
increase it then a lot of flickering will 
occur which cannot be rectified by the 
timing command below. 

"REM" is the opposite of "ADD", 
removing eight sprites down to a 
minimum of the usual eight, it needs 
no parameters. 

"DIY" is the command used to alter 
the vertical position of existing splits 
If using 8 sprites then this routine is 
irrelevant and will generate an error 
when called. When using sixteen the 
routine takes one parameter, the 
position of the only division that will 
be present. When 24 sprites are used, 
the routine takes an extra parameter. 
The first being the position of the first 
division and the second being the offset 
for the second. Both forms of the 
command require parameters that fall 
within the correct ranges that I 



"TIM" is a specialised command 
that is associated with timing loops that 
are necessary to avoid small flickers that 
occur at the position where border 
colour changes to background colour 
and vice versa. Usually these flickers will 
not occur unless sprites fall near the 
aforementioned regions. The values will 
generally need to be found by trial-and- 
error. The routine needs two parame- 
ters, each in the range 1 to 20, although 
you should never really need a value 
of more than about ten. The first is the 
timing loop at the top of the screen 
and the second is the timing loop at 
the 5ottom of the screen. For reference, 
the default values are 4 and I 
respectively 

"COM" takes two parameters and 
is a very powerful command enabling 
common' sprites. It effectively creates 
a double of one sprite from one block 
and places it on one or more other 
blocks. Every time the sprite from the 
lowest block number |zero is the 
uppermost on the screen| is moved, 
coloured, etc. then so is its double in 
the other blocksls). The first parameter 
is the basic sprite number. There are 
eight possible sprites in each block and 
hence this value must be between 
and 7. The second parameter is the 
block selector and has a range of 1 to 
3. A one will take a sprite from block 
zero and create a double in block one. 
A two will take a sprite from block one 
and create a double in block two, and 



a three will merge the latter two, taking 
a sprite from block zero and duplicating 
it in both blocks one and two. Using 
the command with a second parameter 
of one and then again with a parameter 
of two [assuming the same basic sprite 
number] can be used to create the same 
effect. With any arrangement, only one 
of the sprites is visible at any one time 
allowing, for example, a game using 
twenty-four sprites to r^e six sprites 
in the upper section, six in the middle 
section with two (the player and his 
weapon] common to both of the latter 
blocks, with a further eight in the lower 
section that could be used for scoring, 
etc. Usually as one sprite is moved over 
the split into the next block it disap- 
pears or takes on the form of the 
corresponding sprite in the next block 
. Using this technique (without employ- 
ing common sprites] it is possible to 
produce high resolution sprites that 
have two colours vertically. This can be 
used in titling but Is not practical for 
moving objects. Now back to the 
purpose of this command because you 
may not want a colour split or some- 
thing similar to occur With the "COM" 
command the sprite will appear to 
move continuousfy down the screen 
with no flickers |the BASIC demo has 
an example of the command in action]. 
By adding 128 to the parameters to 
produce a range of 129-131 inclusive, 
you can instruct the computer to toggle 
common sprite status. For example 
with the first parameter as a three and 
the second as 131 the program 



allow sprites 3. 11 and 19 taf be 
controlled separately again if they had 
previously been defined as obmmon. 
Repeating the command with rh" same 
parameters would then reverse this 
action. You should note that this 
command should be used before the 
sprite characteristics lexpansion, 
colour, etc | are set up. 

That about covers all the commands 
and the details that you need to 
operate the program. Just now a short 
summary of the command names; INT, 
OFF, FOR, VDU. POS. COL SI2, ENA, 
PRT, MUL, CL2, POI, BKP. ADD, REM, 
DIV, TIM On the disk you will find 
file "M-S y\VE/REL" you can save the 
code to your own disk and, despite 
the code being rather long (49152- 
51287 incl], you can change the start 
address to which it bads. Not quite 
as simple as it sounds, for the computer 
will also amend the code as it goes 
so that it will execute correctly at your 
chosen address. For this reason the 
saving of code unfortunately takes a 
considerable while longer than the 
simple save. If you have a machine code 
monitor and do not wish to relocate 
the code (and you have an impatient 
streakl) then I suggest you use that to 
save the code. The program, "H-S 
TECHNICAL", is for other machine 
code programmers who may wish to 

programs. Upon RUNning. it will list 
to screen or printer all you need to 
know for calling the routines from 




Directories 
Explained 

:er understanding I 



into the workings of the 
directory and it's related tracks 
By Jason Finch 

The disk directory is possibly the 
nost important part of a disk, 
telling the drive, and indeed the 
user, what sort of file a program is, 
how long it is and, more importantly, 
the program name and where to find 
it on the disk The directory, despite 
storing all this data for up to 144 files, 
remains an extremely manipulative 
feature of a disk. Once you have 
mastered the art of reading individual 
sectors from the disk - and writing 
them back without losing the whole 
lot - this manipulation Becomes 
increasingly easier. 

First though I shall explain some 
"disk basics" to ensure that I am not. 
confusing you any more than is neces- 
saryl Each disk is divided into 35 
concentric rings, or tracks, with each 
track containing from 17 to 21 sectors 
track 1 is the outermost and contains 
21 whilst track 35 is the innermost, 
containing only 17. For a complete list 
of the number of sectors of each track 
consult your disk drive's manual. Each 
sector contains 256 bytes of data, with 
the correct knowledge the user can 
examine and/or alter any byte from any 
sector of any track on the disk. The 
directory is located on track 18, 
beginning at sector zero. Although 
each disk theoretically contains 683 
separate sectors the directory track is 
not available for general usage and so 
we are left with 664 sectors or blocks 



merely the abbreviation for Slock 
Allocation Map the most important 
part of the directory track, and indeed 
the disk more important than the files 
themselves. "Don't be stupid" I hear 
you ciy - but it's true. Without the 
BAM, each time you saved one file you 
would prooably overwrite another. Trie 
BAM keeps track |sorryl| of the status 
of each of the 683 sectors on the disk 
recording which are free and which 
are used. Without it the drive wouldn't 
have a clue as to which sectors could 
he wntten to. I have never seen the 
BAM data explained fully so after some 
investigation I can provide you with as 
detailed an explanation as you will ever 

It is found on track 18, sector and 
it occupies 140 bytes (4 for each of the 
35 tracks on the disk) beginning at the 
fifth byte. While we're here I should 
mention that immediately following the 
BAM is the header and disk ID infor- 
mation. But back to the BAM. Each set 
of four bytes is made up as follows: 
the first byte is a "checksum" and it 
keeps record of not which, but how 
many sectors are free on the track to 
which it refers. The next three bytes 
inform the drive of which particular 
sectors are free. The rest requires a bit 
of detail and is easier to understand 
if seen graphically, and so I have written 
a program to do just that Details are 
provided later in this article of how to 
go about loading it Suffice it to say 
thatyou willbe able to read, and alter, 
the BAM yourself if necessary without 
too much hassle. Just remember, 
though, that the BAM is updated every 
time a file is saved or the disk is 
validated. 



Mo. it hasabsolutely nothing todo with Byte by Byte 
those words that light up your tele- 
vision screen when the Joker gets The first two bytes of any sector 
kicked in the face by Batman. It is represent pointers to the next track and 



byte [ie: the first byte of the sector) 
is a zero then the end of the file for 
directory) has been reached. If this is 
so then the sector byte informs the Disk 
Operating System of how many bytes 
in that sector are actually used Thus 
if you were to examine the first two 
bytes of track 18, sector you would 
find that they were 18 and I respec- 
tively, telling the drive to read track 
18, sector I next This is the only instance 

consecutively — elsewhere on the 
directory sectors are chained in steps 
of three and on all other tracks in steps 
of ten. This system is common to all 
sectors but here we shall concentrate 
specifically on those on track 18 the 
directory. 

Sector zero is special, storing the 
BAM and the disk header and iden- 
tification code information. We shall 

with sectors containing the information 
concerning individual files. Each block 
of 256 bytes in the directory consists 
of eight entries, each of 32 bytes These 
represent the following: 



used |unless first 
two bytes of block) 

2: file type |S8 1 =S equen- 

tial, S82= Program 
S83=User. $84=Relative) 

3-4: track and sector where 

file is located you could 

file from within another 

program. 
5-20: filename fASCII codes) 

21-29: not used 

30-31: blocks used oy file in 

LO/HI format, for files 

under 256 blocks use 

byte 30 
You can access these bytes by using 
a disk editor, but what happens if you 



5 0-1: 



program. For example you may want 
a word processor to check whether or 
not a certain file is sequential. So why 
not do it yourself with the aid of the 
drive's direct access commands? All 
necessary details are provided below 
and In the accompanying progress. 

First you must always open the 
drive's command channel and one to 
read and write to a buffer [in that 
order); all communications between 
you and the drive will be via this buffer. 

OPEN 15,8,1 S: OPEM 8,8,8,"*" 



Then use the UV command to read 
a specific block into the buffer. More 
that If you use the B-R command then 
data will be corrupted as the first byte 
of the block is used as a byte count: 

PRINTB15, "U18 0181" 

In the above command, the '8' repres- 
ents the buffer channel, the '0' the drive 
number, the '18' is the track - the 



De read using a simple 
FOR.. NEXT loop. This is the method 
for reading the filename. When reading 
the sire, type and location of a file use 
N^ASQASI and remember that the 
check for a £00 byte is still necessary. 

when you wish to change any 
information within the buffer, simply 
point at the correct byte using the 
Buffer Pointer command and then: 
PR1NT#,AS; 

If you have altered the entire buffer, 
point at byte zero before writing 
information back. The semicolon (;] in 
the above example is vital - should you 
forget it a carriage return will be 
written. This can be especially annoying 
if you have changed a file type because 
the carriage return byte flOD] will 




Once you have written back the 
information to the buffer, either as 
single bytes or as a string of up to 255 
characters, it is essential that the first 
two bytes are the track and sector 
pointers to the next sector. It is only 



12 04 $2 11 00 45 53 50 
15 52 4$ 40 45 4E 54 20 
10 45 40 50 A0 00 00 00 
HO 00 00 00 00 00 4F 00 



directory - and T is the sector. That 

buffer. You should then use the 'B-P 
[Buffer Pointer) command to access 
whichever byte|s| you want: 

PRINTB15, "B-P: 8"; B 

where 'B' represents the by 
|0-255). So now you have 

a sector of the directory containing 
information about up to eight files, 
store it in the buffer and to instruct 
the buffer pointer to look at one byte 
of your choice from that sector. To read 
this byte use the following: 



You can then transfer the information 
from the buffer to the disk using the 
'U2' command, the opposite of 'Ul'. 
(The B-W command has the same 
problem as B-R| The channels should 
then be closed, buffer first: 



PRINT#I5, 


U2 S 18 


1": CLOSE 


CLOSE 15 
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parameter 1 




ur a 




XJJd e 


PRINTS 5, 


U2 


;8;0 


IS; 




Now that 


yOU 


know 


the 


■xact 



dure we shall perform some experi- 
ments! Make sure you have an old disk 
handy jut on the off-chance that you 
make a mistake Experimenting on 
valuable disks, even when you are sure 
you know what you are doing, can be 
very distressing if you press the wrong 
key and realise too late - I speak, 
unfortunately, from experience! 

On the disk 

Load and run the program filed as "DIR 
EXPLAINED ". I would advise you then 
to remove the CDU disk although 
I have faith in my programming, 
accidents do happen such as that 
freak power cut in the middle of a save 
and replace when your entire week's 
programming efforts disappear in a 
cloud of expletives I 

There are two menus, from menu 
one you can load in three other 
programs - the main demonstration, 
the explanation of the workings of the 
BAM (something, as I have mentioned, 
that I have never seen done before], 
and a directory sort. The latter sorts 
the directory alphabetically according 
to the ASCII codes. I would strongly 
suggest never doing this to a CDU disk 
as all the dividing entries accumulate 
at the beginning. It is mainly for this 
reason that the program enables you 
to see what the finished article will look 
like before it is committed to disk. 

Option four is a detailed directory 
list, not only giving the usual details 
but also the start location of each file. 
Option five is called Program Tracer. 
The first sector occupied by the first 
file on the disk is read. The pointers 
to the next are provided and then this 
is read, and so the process continues. 
Option six swaps the filenames only 
of the first two files on the disk. Do 
it again to get back to normal. All the 
aforementioned options contain 
detailed step-by-step Instructions of 
how to carry out each one from within 
your own programs Option seven calls 
up menu two. 

Menu two is more of a DOS* menu 
with features such as unscratch, 
protect a file, change header and ID 
and also a powerful feature I have 
never come across In Disk Toolkits 
before obliterate file. It sounds rather 
ominous but it simply searches toiyour 
chosen filename and then, if found, you 
are asked to confirm that you wish to 
destory the file. The computer then 
erases the entry from the directory and 




Option one of menu two is a 
software write-protect of individual 
files. Commodore never reveals more 
man they have to and it's a shame there 
is no BASIC command like this. Suppy 
a filename and let the computer take 
over. Full instructions are again pro- 
vided. Options two and three allow 
you to change the disk header and 
identification code respectively, with 
the latter being up to five characters. 
Option four is an unscratch command. 

If you realise your mistake in lime 
use this. When a file is scratched the 
file type is simply changed to a zero 
- that's it. Change it back to whatever 
it should be fusually £82 for a program 
file, 130 in denary) and hey prestol This, 
however, will not work with files that 
have been wiped completely using the 
obliterate a file option - option number 
five. Option six allows you to enter the 
standard disk commands such as 
rename, initialise, validate, scratch and 
so on. One thing to note - where you 
would normally use a colon, use a 
semicolon. This is because the prompt 
is a simple BASIC input command and 
anything after colons is ignored. Option 
seven simply recalls menu one. 

I shall repeat one more time that 



ALL of the options from both of the 
menus have extremely comprehensive 
step-by-step instructions. When you 
are asked to press any key, the SHIFT/ 
LOCK button can be depressed to 
prevent the computer pausing. 

This is extremely useful during an 
'obliteration' where a bng file can take 
a few minutes to be completely 
destroyed 

Vou should note, in particular, the 
way in which the next track and sector 
pointers are read in and used in the 
reading of the next sector. To recap, 
you can locate any individual criterion 
of a file, such as type, size, etc, using 
the following syntax after having 
located the appropriate sector: 

PRINTW15, "B-P: 8 "; FNHx32+B 



Each program is a standard BASI< 
program and can be loaded by typin 
LOAD"| filename!", 8 and then typin 
RUN when the READY prompt rear, 
pears There are four separate pre 
grams, each rather long due to th 
detailed instructions, and thesearefile 
as follows: 



operations. 
"DEI" is the r 



"DE2"is 



e alphabetical directory sort. 



"DE3" is the explanation of the Block 
allocation Map. 

Each of the latter three can be 
loaded from within the main menu 
program. 



"DIP. EXPLAINED" i 



t load in the other programs 




f you know how many golf balls are 
on the moon or which English King 
■' : had a tattoo then you might well 
be an expert on trivia - so have a go 
at Trivia Challenge, you might learn 
something absolutely uselessl 

Trivia Challenge Is a game in which 
there are over two thousand questions, 
mostly on quite useless facts Answer- 
ing questions correctly earns points 
which, at the end of a game will be 
converted into a code, which along 
with the score may be used to enter 
the Commodore Disk User Trivia 
Challenge competition. 




Trivia Challenge - Part 2 



RETURN key v 

Success at noughts ; 
leads to round two which is called tn 
trail and is played on a 5x5 grid. The 

' the grid and rr 
the upper right h; 
marked with a cross. Each n 
earned by correctly answering i 
question, after which a 
appearand can be changed by pressing 
the SPACE BAR to select the required 
' n the RETURN key to 
make the m 

At the start of this round, each 
square on the board contains either a 




which repeat and get more difficult as 
the game progresses. 

The first of the three rounds is called 
) game of 
noughts and crosses, in which the 
player lays down crosses against the 
computer, playing as noughts. The 
players alternatively select a square and 
the player is asked a question. " 

in the square, a 
wrong answer puts a nought. Three 

n and the player 
three noughts and the computer 
and the game ends. In the 
no winning |or losing] lines 
h symbol an 
Td the greater' 
The clock c 
is the time 
square - the SPACE BAR is used to 
' e required square 



About the Competition 



of the whiplll). Only one entry per 
person will be allowed. Employees of 
Argus Specialist Publications and their 
relatives are exempt from the 
competition. 
Getting It In 




shows the time available far 
game. There is a time penalty for any 
wrong answers. The players can only 
win by getting to 
only by time out. 

The last of the three rounds is called 
} flash and is simply a rapid 
sequence of questions -2 far 
through the three rounds. There is no 
time limit but ALL the questions have 
to be answered correctly or the game 
will end After "trivia flash" the game' 
returns to "tic-tac-trivia" and so on but 
it will be slightly more difficult each time 



to pick up a colour monitor for your 
C64 At the end of this article you will 
see a competition score sheet. Simply 
fill out the details and send your entry 



\X1ien the questions ar< 


displayed. 


four possible answers i 


e always 


shown, only one is corree 


The keys 


I to 4 OR the four functions keys may 


De used to select an answ 




is also shown at the Dot 


om of the 


screen and sorts with 25 




shown, a correct answer 


*ill earn 4 


points for each time unii 


remaining 


when the key is pressed 




will end the game. 




As already mentioned. 


when the 


game ends a competition code will be 


shown along with the 




BOTH the score and code are required 


to enter the competition, so 


if you wish 


to enter, copy them dowr 


careful!/ - 


they will only be shown or 






a pen and 


paper ready. 




As should become obvic 


is, the disk 


needs to remain in the drive through- 


out the game, so it only 




say Good Luck! 





Trivia Challenge. 
CDU. 

Boundary Way, 
Hemel Hempstead, 
HP2 7ST. 



Closing date far the competition 
/ill be 30th June 1990. fThis should 
ive our Australian readers a fair crack 



file was included on the JANUARY 
disk of CDU. On this m 
will find the file named Trivia 2 and 
the Trivia Install program. Once you 
have all 3 Trivia files, load and run 
Trivia Install and have a blank 
formatted disk ready. Simply follow 
the onscreen instructions to make a 
final version of Trivia Challenge. 

Note: Due to the way the program 
is saved out in the final version, you 
will not be able to load and see the 
directory. In order to run the final 
version simply put the disk in the drive 
and type LOAD 'TRIVIA", 8,1 





COMMODORE DISK USER TRIVIA CHALLENGE 




SCORE 


Mill 




COMPETITION CODE 






1 1 1 1 1 1 1 1 1 1 1 1 




PLEASE USE BLOCK CAPITALS 







Tomorrow's 

Tomorrow 



Is this the rantings of a mad 
man. or is it logically possible. 
Read on and make up your own 
mind (How many more readers 
are like thrs - Ed???| 
By John Bones Simpson 



Y'oure not going to beteve thisl 
But I swear it's al the truth, only 
the colours have been changed 
to prevent investigation 

I was ambkriq home, across the field 

at the back of the estate., you know, 
just behind the comer shop. The stars 
iwic shining, pretty bright, nrxadoud 
in tin.' sky. and the gossamer swathe 
of the Milry-way glowing in the way 
that only the Mifcy way can. The moon 
was somewhere else, and I could just 
make out the wing-lights of the 
southbound shuttle. 

I never had much on mmd. which 
is pretty much the norm, when al of 
a sudden I heard a kinda synthaesized 
whistling sound. I knew it wasn't Malty 
on his Yamaha, 'cause he was away 
in Holland Anyway it was out in the 
™kfk- of the tic*!' Next moment I saw 
shaft of laser-kmc-alke Bght bekh out 
of what seemed to be a star, and zap 
into the ground not even twenty paces 
away. The ground sort of shimmered 
for a mo. then everything was back 

I cautiously went over to the 'spot* 
to investi ga te and even before I arrived 
I could make out this sort of greeny 
luminous glow emanating from within 
the grassy tufts, and faintly, almost 
inside my head. I could hear the Mod 
Mo. not the law. but that ancestral 
music machine with a sting at the head. 
I couldn't quite make out what song 
I was hearing, but as I got closer to 



the ersatz green-glow, the tune began 
in sip Slowly into place. As I reached 
the ^jot. there was the translucent 
olrve-green object, almost buried ■> the 
grass The music in my head increased 
in volume a-. I pushed the object clear 
of the grass with the toe of my light 
miner, it was about the size and drape 
of a smal cola-bottle Then the music 
became dear. 

Hesitantly I picked it up . As I did 
so the music abruptly stopped. It was 
warm to the touch and I had the 
impression of vast distances., but not 
of space I studied the Dottle' more 
dosety in the starlight. It was made of 
some smooth. sofDsh. yet urryiefcSng, 
material, and as I watched, it changed 
colour to a fiat black. ( turned it oner. 
looked at the end. which definitely 
resembled a bottle- tap, tossed it up in 
the air. giving it a tick so that it spun 
end to end. caught it m nud-spn and 
studied the other end. Yes. it was a 
sort of petrified bottle that changed 
colour, earned out of the sky arjeom- 
panied wifh light and music, and was 
soft yet unyielding to the touch, and 
made me feel goocli I rammed it in rrry 
pocket arid sprinted for home 

My mum was just making a spot 
of tea when I got in. breathless and 
excited by my find 



So saying. I rushed off upstairs to 
my room. 

I closed the door, pulled out the 
little bottle and stood it on the desk. 
m front of Ok) faithful', my 64. puled 
up a chair, sank into it and stared at 
my find, pondering. I hadn't pondered 
for too long, when all of a sudden & 
bottle emitted what can only be 
decribed as a self-satisfied purr, then 
immediately began to melt. Well. I' 
not sue if melt is the right sort of 
description- but that's what it looked 
ike. yet controled. R sort of aa 
forming a pool, but a pool with straight 
edges and right-angle comers. Quite 
soon il was water thm. and about ' 
same size as the 64. 

I leaned forward to touch it with 
my index finger, but it sort of 'yelped", 
and without loosing its rectangular, 
straight-edged form, somehow w " 
drew itseir from my probing linger 
with a squeal of what can only be a 
described as detect, it flowed with 
mcredrble speed straight up and o 
the key-pads of 'Old farthfuT. then, ike 
wafer draining through sand, it filtered 
through the molecular structure of (he 
64 and disappeared withm! 

Stillness and silence, a fly just 
missing irry gaping mouth. My mind 
draining numb with the speed of the 
events. After a while the muffled 
sounds of 'Coronation Streef slowly 
filtered through the floorboards from 
the downstairs living-room. . 



Basicarr/. it seems that Jahvkal. the 
messenger, has arrived here from a 
future time to prepare us fix the coming 
changes which, apparently, start 



twenty, maybe thirty seconds later, the answered my many questions. 
WUe red on/off indicator right at the me of the great daze «" m 
top right of the 64 blipped Ml 

"Huh!" The power was still 
switched off . 

After a long moment and with me 
staring like a dodo at the red-light it 
sorted 03 flash on and off Thrice rapid. 
thrice slow, thrice rapid, thrice slow. — 
Afteranother long moment of watch- breakthroughs in Doth computer nam- 
ing, it dawnedonme. The ittematiorial ware technology, and software 
S.OS. signal! I could not believe it engineering 

here I was kirry bedroom with a bottle Apparently the two-gate logic 

from up-there'. whkh played mental system will shortly become redundant 
changed shape, and filtered into — 



my computer, which, without power, 
was now flashing the SOS. signal at 
met what to do? What rJd it want? 

Suddenly it became quite dear, turn 
on the monitor, Oongo! 

So I old And a fanfare of music 
errupted through the speaker which 
could easily have been recorded by Pink 
Floyd at Wembley Stadium We aB 
know that SID, as a three-voice synth, 
is good, but we didn't know he was 
trts vicious'l Then the screen started 
shirnmering, rating through mufoco- 
lours, soft and pastel, steel and 
enhanced The bog-standard sixteen 
I of 'Old faithful' errupting 



and win be replaced by three-gate 
logic Trinaryl Whereas now I = an on 
switch, or 'closed-gate", and = an off 
switch or 'open-gate', tomorrow it's 
gomg to delude a -I which wil equal 
a gate that is neither open' or dosed". 
It gets a teeny bit turning here, but 
as Jahvkal demonstrated, and with the 
most sublime graphic displays, the 
'new" Binary system emulates the 
neuron-mass biological processor 
much more dosey Further to this - 
each Binary cpte is in itself a rrw»- 
rrMJOprocessor 

I questioned the mathematics of all 
this. For example in binary thiigs are 
fairly simple with progression in powers 



suddenly into megainills. and which, of two |ie, 2. 4. a etc). In tnrarjr the 
after a few moments, rapidly rSsolved progressions are n powers of three \5, 
into the head and shoulders of the most 9, 27. etc). But as Jahvkal demon- 
beautiful being -human, yet not quite, strated. the whole system s conputer 
and not of Glory knows what sex. The designed, and with operating systems 
resolution was far better than a 35mm which carry such massive and advanced 
photo Had some crt the -bottle' flowed interpreters that us humans don't need 

from the output of the 64 to the input to know, or worry about such matters. 

ofthemonitor? English, or any othr* lanjiagtm any 

The music subsided «itt> the back- cfalect wil be readily understood. 

ground and the head on the monitor The age of the silmn cfipjs outJ 

staredatme, its perfr^ lips moving. The upper ftnits of chip technology 

~Hi Bones", a golden-coloured being simply too poor to contain 

voice rrwrmuredgentfyfrom the mon- ^^M^f 3 "^ ^J^ JSJjJ^S 

tor's speaker. honey-Uke. 



laughter belched 
through my lips, like bubbles from out 
of the hot mud of a geyser. 

lets rwt talk about Max Headrooml 
The resolution was so brill that it 
seemed as though there was a real 
head within an empty monitor-box. 



operate quickly enough, Mega-rralb of 
instructions requiring multi-parallel 
execution in nano-secs. The new 
systems will operate within a sub- 
nuclear level usng substances which. 
in this day and age. do not yet exist 

It seems that a new theory put 
forward by an unknown, unscientific 



Have I shocked you7' asked the and part-time programmer in the latter 

gc*len-voice a whimsical look appear- decade of the 20th Century, which at 

.noon the face in the monitor. first was completely ignored and 

"H-huh, huh", I stuttered. labelled 'crank', but then sieved upon 

Over the next few days. Jahvkal. by the scientific community when 

the littJe green botde. ran a series of cerrawt principles became understoort 

mind-boggling programs through the gave birth to the new meJwi CS « 

CCA which was now in some form of Quark rnartrxilatjon. Apparentfy thrs 

symbiosis with the mendryJatwkal, and theory suggested that quarks are the 



base unit of all matter, and themselves 
beng nothing other than complete 
infinite universes existing within other 
different dimensions, only their effect 
apparent within our unwerse, (and, as 
it happens, our universe itself being a 
mere quark within .mother!). 

Although earier researchers and 
theorists suggested marry different 
kinds of quarks, there are, in fact onfy 
Three types. These are the Up Oiark 
(UQ), the Down Quant (DQ). and the 
Steady State Ouarfc (SO). The first two 
belonging m the e^>anrJng /con<ra ct- 
ing universe lype. and the btter the 
static unchanging type. The energy 
output of the UQ is said to be positive, 
the DQ negative and the SO neutral. 
Ahhough. it seems, negative, positive 
and neutral are misnomers in the case 
of quark mechanics. 

Because the quark doesn't actually 
occupy any space within our unwrse 
new substances wil be created which 
can contain an astronomical number 
of quarks. In fact the entire substance' 
will contain on*/ quarks and what wil 
be called 'drones', which, jnrjderially 
are constructed from the quarks 
themselves There was. at first a 
colossal weight problem but thrs was 
eventually overcome as the time 
dimensions were mapped more 
thoroughly 

Within the 'substance', known 
more affectionatefy as 'Osub'. the 
quarks wil be arranged into three- 
dknensional matrices. Viewed graphi- 
cally they will resemble with an 
uncanny farriiarity. those first compu- 
ters, namely the Chinese Abacus. 
albeit, racks upon racks of them 
numbering m megabits. 

Sub-proton engines are to be 
designed, tested and constructed using 
the new quark technology (Oterh) and 
will loosely be called droned. They 
draw their energy requirements direcny 
from the i/o of the UO/DQ A full- 
sized, fully operational drone occupy- 
ing much less space than a clumsy 
electron. These new engiies emitting, 
with the use of radRaJ new iiterrupt 
rerjuestterJrwques short-length energy 
waves- not bser kght this being too 
gross. The new term Quark Energy, 
Source Terniora! Emittance Repulse 
Systems', 'qesters' being employed The 
drone emits a gesters for a mrfcian, but 
then wil require two miinans id re- 
energise. So, the system employs a triad 
of drones working in unison to mail- 



tain steady 'qesters'. The end result is 
ihe shifting of a quart wMAi a matrix 
array This is simi lar. but not the same 
as, opening and dosing gates. 

The flow oT the ultimate, and 
strongest of al the physical farces, that 
which binds together quarks, now 
being easy and simply manfoulaied. 
Altogether it resembles a billiard cue 
(the quesrers) striking billiard bals (the 
quarks) into pockets [positions in the 

With, as next to damn it. unlimited 
volumes erf Omars (Quark matrices) 
available, vast storage systems become 
possible within 'pin-head* sizes giving 
rise to enormous operating systems, 
vast executable programs, and virtualy 
unlimited mega-memory data storage 
buffers. The whole system being serf- 
operating, self-sufficient, and self 

Once the new 7th generation 
computers become operational, they 
wil rapidly design and construct mobile 
units within whkh to contain them- 
selves, and designing new 'tough' 
materials so to do. A new age of 
robotics begins. Work for humans wil 
rapidly become redundant, as will 
poverty, warfare, strife, and tears. 

And then, in the eark/ decades of 
Ihe twenty-first century, the new dawn 
arrrues. Communication with the non- 
living! It seems, fiom the lessons Jahvkal 
gave id me. that the true Ufa farce 



learning from ttial and error 
and braking 141 a vast base of know! 
edge. At first UfeForce (LF) could muster 
enough energy to manipulate simple 
molecular compounds to create the 
earliest of fife forms (amoeba and 
suchlike), then, by infiltrating the 
central processinq units (brains and 
simple nervous systems). LF was able 
to manipulate the minute amounts of 
chemicals and electrical forces needed 
to run self-structuring and modifying 
programs. The story cd evolution. 

Eventually IF had produced 'us', 
humans. Here physical evolution 
stopped and mental evolution took 
over until eventually ew>kition could be 
speeded up by negating the need to 
evolve more complex biological 

Humans would invent' things! 
These things 'could be structured using 
rion-bioiogical materials, and so gain 
a rapid increase into the gathering of 
knowledge, m preparation to the BIG 
quest To journey out to the stars! 

The early 7th generation computers 
will rapidly put together a wixkincj 
model of a device for communication 
with IP on the other side - . Small 
personal models will then be mass- 
produced, which wil strangely resem- 
ble Sony U/alrmans, and these will be 
given to each and every human Anb- 
birth drugs wi II be created and auto- 



beauties, but who win be all these 
things. Nothing will be lost, not a 
sunset, not even a dodo. All wil be 
the great group mind of LF. As each 
new being emerges from Ihe produc- 
tion vats. LF wil flow into it aid give 
it self-identity, and Ire. All beings in 




Apparently rhrs is where 1 
(mm before we are bom. and where 
we go to when we die. Not jot as 

humans but al forms of He Trers,arits, 
varies. The whole 

if lire-force organised 



eventual ceasure of life 
But at the same time 

beings of al types and 
be manufactured, and 

which will now be synthesized, and 
grown in vatsf Beings who win be able 
H) go anywhere, even to the centre 

of a son. and who will not require the 
input of normal solar energy sources. 
AH energy requirements being drawn 



tion with each other, and with LF. 

AH the knowledge gained by LF 
contained in one massive group mind. 
and yet with each participant a com- 
plete independent individual, able 10 
draw upon this vast reservoir of 
knowledge and experience, and al 
united in a common unity and quest 
At last after billions of years the planet 
will become one, and will be a 
ready to step forward in a new 
direction of exploration, to boldly go 
where no one has boidry gone before. 

At the time of Jahvkats visit as 
messenger. IF was in the process of 
constructing vast city-sized and living 
starships prepared and ready for the 
voyages outwards into the unknown. 
But first one of the most important tasks 
was at hand and Jahvkal had been Ihe 
volunteer to do the job. To defy al the 
known and understood laws of pyh- 
sical structure. To be swept back into 
the past in order to give It le world the 
infbnriarjon it needed to start the new 
Otech on its way. 

And that is why I have written this 
article. I know you'll find ft incredibly 
hard to believe and full of Haws, but 
that's because I'm just an average joe. 
non-scientific, unknown, and a part- 
tine programmer. Jahvkal' s time will 
soon be up. and then it will be 
automatically drawn back along the 
time channels to its own present 

fvle, I'm in the process of writing 
this new program for try fumble 64 
which should eventuaffy outline the 
whole basis of Otech. 



Tomorrow's 

Tomorrow 
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Our resident boffin sifts through 
some of your questions and tries 
to come up with the answers 

Dear CDU, 

Recently I purchased a STAR LC-tO 
Colour Printer as I was told that 
several of my disk-based art pack- 
ages supported colour printers. 
However, after weeks of trying I am 
still unable to find suitable config- 
uration! for the disks. I have copies 



of OCP Art Studio. Print Master, 
Print Shop and News Room. I 
returned the printer to the dealer 
although after testing he told me 
that there was nothing wrong as the 
test program in the manual printed 
In colour. I would appreciate any 
help or information you can glue me 
infigure 
the disks I have or suggest any 
software colour compatible \ 
STAR LC-10C. 
Mr C. Best, IMottinghar 



chno 




Dear Mr. Best. 

From trie information you h^lJe given 
about the rest carried out when you 
returned the printer to the dealer, it 
is obviously working all right I believe 
that none of the art packages you 
mentioned that are for the commodore 
64 support any colour printer. Most art 
packages that print in colour are 
directed towards the more powerful 
computers such as the Amiga and there 
are in fact very few software packages 
that have options or possible config- 
urations for printing in colour. One that 
' "s'Award Maker Plus 64'. 



an American program imported by 
F.S.S.L of 18 High Street. Pershore. 
Worcestershire. Their telephone 
number is [0836} 553153 and the 
program retails at about twenty-five 
pounds. I have an assurance from 
F.S.S.L. that the program is colour 
compatible with the STAR LC-10. 1 hope 
this information will be of use to you 
and I would like to hear how this issue 

other people in the same situation. 

□ear CDU, 

I have just one question - please 
could you tell me how to obtain the 
'up and down' rolling effect on the 
Commodore Disk User logo on the 
menu screen as I have been wanting 
to do this for a number of months. 
Michael Pitches, Prymouth. 

Dear Michael, 

The colour roiling effect is quite difficult 
to achieve unless, that is, you have a 
knowledge of how to manipulate each 
individual line of the screen by the use 
of raster interrupts Andy Partridge 
produced an excellent set of routines 
in the November 1989 issue of Com- 
modore Disk User and I would suggest 

changing the border and background 
colours, try changing multicolour 
registers one and two 153282 and 
53283|. Vou then use multicolour 
cha ra cters and any with colou r scrolling 



downwards uses register one for its 
data and any upwards uses register 
two. Of course, you will have to add 
a routine to move the colour table 
about in memory (or at least which byte 
in the table is used as the first colour 
each Hme|. You could alternatively, if 
you have a machine language monitor, 
hack into the 'CDU Menu Kit' provided 
with the December issue. The relevant 
code is at S3625 onwards |lookout for 
the 53282 and 53283). I hope you will 
find this information of some assistance. 



Dear CDU, 

With reference to the Hi-Res Demo 
Kit by Nell Higgins (Jul/ Aug WOTJ, 
could you please tell me how to load 
a BASIC program automatically once 
the space bar has been pressed. I 
do not know any machine code and 
so would be grateful of any practical 
Information you could offer. 
Secondly, do you know of any 
machine code books and general 
users books that would be worth my 
while purchasing 7 
Scott Mathleson, Hamilton, 
Scotland. 

Dear Scott, 

On the disk you will find a BASIC 
oroaram (filed as "PROBI") that will 
read some machine code data and then 
save it. Prior to the saving you must- 
enter the name of the actual demo 
created using the kit, followed by the 
name of the BASIC program that you 
want to auto-run Then after that, each 
time you wish to load the chosen demo 
you will instead type LOAD"DEMO 
LOADER",8 and then RUN. Your 
chosen demo will then be loaded and 
executed Now. when the spacebar is 
pressed to end the demo, the program 
(with the filename that you will have 
specified when the BASIC machine 
code loader was used] will be loaded 
and RUN automatically You should 
note that the demo loader, actual demo 
and secondary BASIC program should 
all be on the same disk. I hope you 
will find this of help Now on to the 
some books. The one that started me 
off on machine code was 'An Intro- 
duction To Machine Code on the 
Commodore 64" although there are 
quite a number of books on the market 
The latter provides you with all the 
details to get started but practice and 
investigation are the key. Buy yourself 
a decent assembler (or use the 6510+ 



published in CDU a little while back). 
These will help you to write, at first 
quite simple, but also more complex 
machine code programs as you become 
more confident. I find the "Commodore 
64 Programmer's Reference Guide" 
published by Commodore Business 
Machines and "Using the 64" by Peter 
Gerrard and published by Duckworth 
Home Computing are also very good 
general books, providing information 
for both One beginner and the expert 
of the latter two also contain informa- 
tion on machine code programming 
and the Programmers Reference Guide 
is available from most shops that deal 
mainly with home computers. 



Dear CDU, 

I have recently bought the 
ADVANCED ART STUDIO and want 
to use the pictures with my pro- 
grams. A loader is provided with the 
package although it simply states 
that by listing the program you will 
be able to modify It so that it works 
with your own programs. The stand- 
ard loader uses screen at 1024 and 
loads the picture data to 8192. If I 
want to move this to bank 2 then 
it all gets tangled up with the ROM 
at 40960 [SA00O). I have raised the 
start of memory and I have moved 
the screen from 1024. I have tried 
all sorts of experiments but with 
little result, i could do with some 
help on this one because the qualify 
of the graphics package Is worth- 
while but there must be a better way 
to make use of the RAM. Also, on 
my Vic 20 1 had a routine that could 
make a screen slide out of the 
bottom of the screen and change 
to the next screen and slide back 
in. This could be done in BASIC very 
smoothly and I wondered If you 
knew how to do this on the '64. I 
should mention that I know nothing 
of SYS commands and machine 

Doug Sneddon, Wllsthire. 

Dear Doug, 

I understand how you feel, but most 
of these picture loaders are designed 
so that beginners can easily relate the 
method of displaying the picture to 
those outlined in many manuals - i.e. 
with the bitmap starting at 8192. This 
severely limits the length of the BASIC 
program area to about 6K unless you 
start playing about with pointers. It is 



possible to display the bitmap with the 
data beginning at SE000. With this 
method, utilising Bank 3. colour 
memory remains at SD800 and the 
screen memory is moved to SC800. This 
does not restrict the BASIC memory 
area at all. You change the computer 
to this format with the following 
POKEs: 53272,41 53265.189 
53270,216 - 56576.128. However, 
because the region for the bitmap is 
under the RQM used for input/output 
device calls It is advisable (because you 
will need to save the picture data) to 
store the information at SA000 to 
SC800 and then convert each block of 
information to the correct addresses 
upon loading. This would take a veiy 
long time in BASIC and therefore, 
although you mention you do not 
understand machine code, I have 
writtena program in machine code that 
will do all this for you. On the disk 
you will find the program "PROB2". 
Load it like a normal BASIC program 
and then RUN it You will be requested 
for the name of your original picture 
(you should omit the MPIC suffix). This 
will then be loaded, converted to the 
new format at SA00O and resaved 
under the name "PICTURE" which you 
may of course change using the 
RENAME command. You will then have 
the option of saving the display code. 
Thisisasmallchunkof code that resides 
in the tape bufferand is used to transfer 
all the information from SAOO0 to 
SE000 and to then display the picture. 
It may seem a little complicated but 
if you follow these instructions you 
shouldn't go wrong: To load a picture 
back, first load "DISPLAY CODE" with 
the .8.1 suffix. This need only be done 
once. Then load the new' picture as 
usual. To display it simply enter SYS828. 
This could easily be incorporated in a 
BASIC program I appreciate that you 
don't understand SYS calls but I'm afraid 
this is a situation where you will simply 
have to accept that they work. Your 
second query is slightly more difficult 
and unfortunately I am unaware of 
such a BASIC routine on the 64. 
However, in a future issue of CDU I 
hope to be presenting a smooth screen 
slide of this sort but written in machine 
code. I hope that I have been of 



That just about sums up this months 
batch of problems. Don't forget, if you 
have a problem, and no-else can help, 
perhaps you could call the Techno Info' 
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Gordon Hamlett continues his 
column on strategy for the 
home computer 



a teacher who, it was rumoured, 
never actually read our history projects 
but weighed them instead. By a similar 
token, Omega, the latest game from 
Origin must be the best title released 
for a long time. 

For anyone who likes loading in a 
game and playing it straight away is 
soon going to come to grief here. The 
instruction manual is over 200 pages 
longl That is aside from a couple of 
trifling training and reference manuals. 



The main part of the game is 
concerned with providing your tank 
with the 'artificial intelligence' neces- 
sary to overcome its adversaries on the 
battlefield. The language used is a fairly 
simple structured one making good use 
□f named procedures or suo routines 

Every effort has been made to make 
life easy for the user. To this end. there 
are a series of key words at the bottom 
of the edit screen that can be clicked 
on in order to insert them directly into 
your program. In addition, several of 
them will open up a new menu or 
prompt you for the likely continuation. 
All of this is designed to help you get 
the syntax correct even if your logic 
proves to be faulty. 

There are several pre-written cap- 
sules that you can include in your 



THE STRATEGIST 



Tank design is the name of the 
game. You have just started a new job 
at the Organisation of Strategic Intel- 
ligence, the world's leading manufac- 
turer of state of the ait cybertanks. Not 
only must you put together the hard- 
ware, keeping within your budget 

the software that controls the tank on 
the field of Parte You will then have 
to test your design on a simulated field 
of battle and only if your tank is 
successful in at least 70% of its combats 
will you he granted a higher security 
clearing and additional funds. 

Selecting the hardware is the least 
of your problems. Body, weaponry, 
drive system, fuel tank and scanner are 
the five compulsory items and you have 
several choices within each category. 
In addition, there are several optional 
extras such as early warning systems 
and repair kits although you are not 
likely to be able to afford them for some 

Basically, the more you pay, the 
better you get but it would be wrong 
to assume that you should strive for 
the best of everything. You might prefer 
a light fast tank to a slow heavy one 
or your tactics might be better suited 
to a weapon with a fast reload time 
at the expense of greater damage. 



program t 



ss the need to 
certain routines for yourself. 
These may not prove to he exactly what 
you want but there should be enough 
material here to keep you quiet for a 

The basic requirements for your 
tank are to move, find the enemy and 
then destroy it so a very simple program 
might look like the following where 
SEEK and DESTROY are named 




As you progress, so you will want 
to include conditional statements in 
your design and make use of the many 
system variables A typical statement 
might oe; If enemy tank is beyond 
weapon range [hen branch to smart- 
move or if scanner is not aligned with 
tank inen rotate scanner left 3. 

What the capsules will not do for 
you is decide on your tactics. It is up 
to you to tell your tank when to run 
away, when to hide and how best to 
conduct an attack stand and slug it 
out or hit and run. You will also have 
to manoeuvre round indestructable 
objects and optimise your search 
routines. Remember, it is just as 
important to pick up the tank sneaking 
up behind you as it is to destroy those 
in front of you. You will also have to 
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There are full editing facilities and 
you will also have the opportunily to 
step through and put a trace on your 
program as you watch your tank in 





Once you think you h 
onabie design, it is time to test it. First 
though, your design must be autho- 

that all the parts are present and the 
syntax is correct 

There are three battlefields included 
in design your 
All you have to do is specify the 
of enemy tanks you want plus 
the types. At the start, it is everyone 
far themsefces. but at aovanced levels, you 
can opt for team play providing that 
you set up the necessary a 
tion Jinks in your program. 
The ensuing battle si 

immediately 
ing your tank. On the right 
indicators 
showing the amounts of damage 
sustained to different parts of your tank 
although these indicators can be 
replaced by a copy of your program 
if you are in debug mode. In addition. 
'" picture 
showing the entire field of combat. 

\Xflen you feel happy with your 
design, you can put it to the test by 
requesting a clearance evaluation, the 
program will then assess your tank's 
performance in ten successive battles 
and you are promoted. Lose 
ana it is back to the drawing board. 
Obviously, a game of this complex- 
ity stands or falls according to the 
quality of its documentation and in this 
aspect. Omega succeeds admirably. 
There is a lot of unnecessary jargon but 
manual rakes you on 
a step by step tutorial through the 
program as you get to grips with it. 
commands are ail easy 
to use being menu driven The only 
problem I I 
prompted to swap disks on one 
Graphically, Omega is no 
great shakes but that has little bearing 
on the game itself. 

This is the sort of game that you 
will either love 01 
fancy themselves as great ta. 

of logic I can foresee many 
a long night hunched over the key- 
board as this will probably be the only 
game that they need to buy in the 
coming year. 
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